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1. [HosicHUTEAbLHAA 3aAMNCKA

1.1. lean u 3agau JAUCHUILIHHDI

HNucrunmHa «MaTeMaTHudeckuii aHajdu3» BXOJUT B COCTaB O0s3aTeNIbHOW dYacTH OJIOKa

JUCIHHUITIIINH y‘-IC6HOFO I1aHa.

I.Ie.m; AUCHUIIVIMHBI — 06HIeMaTeMaTquCKaH moATOTOBKAa CTYIACHTOB, H€O6XOJII/IM3$I JIIA
OCBOCHUA MATCMATUYCCKUX U CTATUCTUYCCKUX METOJOB B YIIPABJIICHUU U SKOHOMHUKE; BOCIIUTAHUC Y
CTYACHTOB HABBIKOB JIOTUYCCKOI'O MBIIIJICHUA U q)OpMaJ'II)HOFO 000CHOBaHHUS MMPUHHUMACMBIX pemeHHﬁ.

38.,[[3‘-11/1 JAUCIMITIIIMHBI

HN3YUYCHUEC OCHOB MAaTEMATUYCCKOI'O allrapara,
BLIpa6OTKa HaBbBIKOB PCHICHUA TUIIOBBIX MATCMATUUYCCKUX 3a1aY;

Pa3BUTB JIOTHYCCKOC U aJITOPUTMHUYCCKOC MBIIIJIICHHUE, YMCHHUE CTPOIro U3jiaraTb CBOU MbBICJIH;
BLIpa6OTKa HABBIKOB K MAaTCMATUYCCKOMY HCCIICAOBAHUIO TCOPCTUYCCKUX U HNPAKTHYICCKHUX

3aaa4 S5KOHOMHUKH U YIIPaBJICHUA,
C(bOpMPIpOBaTB YMCHUC BLI6I/IpElTL MaTeMaTU4YeCKUI I/IHCTp}IMCHTapI/Iﬁ AJId TIOCTPOCHUA Mopeeun
O9KOHOMHYECCKUX IMPOLECCCOB, aHAIIMU3UPOBATH PE3YJILTAThI PACUCTOB U 00OCHOBBIBATh IMMOJIYYCHHBIC

BBIBOJbI.

1.2. Ilepevyens JIaHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS IO TUCHHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMU J0CTHKEHUs KOMIIeTeHIN i

Komnerenuus
(Kol ¥ HANMEHOBAHUE)

HNuaukaropsl
KOMIIEeTeHII Ui
(Ko ¥ HAMMEHOBAHUE)

Pe3yabTaTsl 00yueHust

OIIK-2 Cnocoben
OCYIIECTBIATH COOp, aHAN3
1 HCIIOJIb30BAaHME JTAaHHBIX
XO3SMCTBEHHOI'0, HAJIOTOBOI'O
1 OI0PKETHOTO y4YETOB,
YUYETHOH TOKyMEHTaIHH,
Oyxranrepckon
(¢unancoBoi), HAIOTOBOH 1
CTaTHCTHYECKOW OTYETHOCTH
B TIETISIX OIEHKH

3¢ (EeKTUBHOCTU U
MPOTHO3UPOBAHUS
(hMHAHCOBO-X03HCTBEHHOMH
JeSITENTBHOCTH
XO3SHCTBYIOIIEro CyOBbeKTa, a
TaKKe BBISBIICHUS,
npeaynpexKIeHus,
JIOKaJIU3aluH 1
HeWTpanu3alu BHYTPEHHUX
¥ BHEIITHHUX yTPO3 U PHCKOB.

OIIK-2.1. OcymecTBiser
cOop, aHaTU3 U
HCIIOJIb30BAaHHUE JAHHBIX
XO3SMCTBEHHOI'0, HAJIOTOBOI'O
Y OFOJDKETHOTO YUYETOB,
Y4YETHON JOKYMEHTALIUH,
Oyxrantepckoi (pUHAHCOBON),
HaJOTOBOM U CTaTUCTHUYCCKOM
OTYETHOCTH

3HaTh:

OCHOBBI 9KOHOMHKO-MaT€MaTH4YE€CKOTO
aHaJIM3a — TEOPHIO TPEJICIIOB U
HeNpepBIBHOCTH, AuddepeHnnaiIrHoe
VCYHCIICHUE W METOJIbI HCCIICIOBAHUS
(GbyHKIMI 0JTHOM MEpEeMEHHBIX,
middepeHnranbHOe UCUUCICHUE U
METO/Ibl Hccie1oBaHusl QYHKIUI IBYX
MIEPEeMEHHBIX, HHTETPAIbHOE
ucyucieHue GyHKIU OAHON
MEPEeMEHHOH, — B 00BbeMe,
HEOOXOUMOM JIJIsI PEIICHUS
SKOHOMUYECKHUX 3a/1a4.

Ymern:

pelaTh TUMOBBIE IKOHOMHUKO-
MaTeMaTHYCCKHE 33JIaYM YKa3aHHBIX
pa3enos.

Baaners:

HaBbIKaMU TIPUMEHEHUSI COBPEMEHHOTO
MaTeMaTHIeCKOTO HHCTPYMEHTApHS
JUISL PEIIeHUs] PDKOHOMUYECKUX 3a/1a4

1.3. MecTo mucuMJIMHbI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl




JuciuminHa «MaTteMaTHYeCKui aHaIi3)» OTHOCUTCS K 0053aTeIbHOM YacTH OJ0Ka JUCIMILIUH
y4eOHOro IJIaHa.

2. CTpyKTYypa AMCUMIJIMHBI
O6mmas TpyA0EMKOCTh TUCHHUIUTHHBI COCTaBIseT 4 3.¢., 144 akajgemMuyeckux yaca (0OB).

CTpyKTypa AMCUMIIMHBI 1JIs1 04HOH opMbI 00yUeHUst

O0beM auctUIIMHBEL B (OpME KOHTAKTHOW pPAaOOTBI 0OydYaromuxcsi ¢ TMeAaroruiecKuMu
paOoTHUKaMu W (WJIM) JHMIIAaMH, NPUBJIEKAaeMbIMH K pealu3aluu o0pa30BaTeNbHONW MpOrpaMMbl Ha
MHBIX YCJIOBUSIX, IPU MPOBEACHUH YUeOHbIX 3aHATHH:

Kypc | Tun yueOHBIX 3aHATHIA KomnuectBo
4acoB
1 Jleknuu 26
1 CemuHapbl 30
Bcero: 56

O6beM AucHUITUHBI (MOIYIIs1) B hOpME CAaMOCTOSITENbHOM PAaObOThl 00YYAIOIINXCS COCTABIISIET

70 akagemMuyeckux yaca(oB).

CTpyKTypa IMcUMIIMHBI 1JIs1 3204HOH GopMbl 00yUeHus:

OO0bem jaucuUMIIUHBI B (popMe KOHTAKTHOM paboThl 0OydaromMXCsl C MeJarorn4ecKuMu
paboTHUKaMU U (WJIK) JHUIAMM, TPUBIEKAaEMbIMH K peaju3aluu o0pa3oBaTelIbHON MpOrpamMmbl Ha
UHBIX YCIOBHSX, TP MIPOBEACHNHU YUEOHBIX 3aHATUI:

Kypc Tun yueOHBIX 3aHATHI KomuuectBo
JacoB
1 Jlexumu 6
1 CeMuHaphl 2
2 Jlexknnu 2
2 CeMuHapsl 14
Bceero: 24

O6beM AUCUUITUHBI (MOYJIs1) B pOpME CAaMOCTOSITEIbHON Pab0oThl 00YYAIOIMIUXCSI COCTABIISIET
192 akamemMuueckux yaca(oB).

3. Coneprxanue QU CHUIITHHBI

Ne | HammeHoBaHue pa3aena
JTACHUILINHEI

I-i1 | DnemMeHThl TEOPUU MHOXKECTB

Conep:kanue

BBGI[CHI/IGZ npeaMET MATCMATHYCCKOI'O aHaJIn3a U €ro

ceM pOJIb B 9KOHOMHUYECKOU Teoprr. OCHOBHbBIE TTOHSATHUS
ecT TEOPUU MHOKECTB. DJIE€MEHTHI IOTUYECKON CHMBOJIMKH.
p Omnepanuu HaJ MHOKeCTBaMHU. /lnarpamMmbl

1 Oitnepa—Benna. UucioBeie MHOXeCTBa. UncnoBbie

MIPOMEXYTKH. AOCOIOTHAs BETMYMHA BEIIECTBEHHOTO
yrcina. OKPecTHOCTh TOYKH.

[TonsATHE QPYHKIIUN OJHOM MTEpeMEeHHO’: 00JIaCTh
orpeJiesieHusi, 00JacTh 3HaYE€HUH, CIOCOOBI 3aJaHM.
ITpou3sBoacTBeHHbIC (hyHKIHKH. OCHOBHBIC

2 DyHKIHA OJHON TEPEMEHHOM.
OCHOBHBIE TTOHATHSA




XapaKTePUCTHKU: YeTHOCTH/HEUYETHOCTD,
MOHOTOHHOCTb, OTPaHUYCHHOCTh. OOpaTHas QyHKIIHA.
Crnoxnas ¢pyakiusi. OCHOBHBIC 3JIEMEHTapHBIC
dyakiuy 1 ux rpabukn. [IpeobpazoBanue rpadukos.

YwucaoBbIe MOCISIOBATSCILHOCTH

IlousiTHe YMCIIOBOM MOCIEA0BATEIHLHOCTH, CIIOCOOBI
3aganusa. OCHOBHbBIC XapaKTEePUCTUKU: MOHOTOHHOCTb,
OTPaHUYEHHOCTh, CXOAUMOCTb. [Ipenen
MOCJEI0BATEIbHOCTH: OMPEICIICHUE, TEOMETPUICCKUI
CMBIC]I.

[Ipenen ¢pyHKIMM OAHOMN
MepEMEHHOMN

IIpenen ¢pynkuun Ha 6eckonevnoctu. [Ipenen
¢bynkuu B Touke (o Komwu, no I'eiine).
OpHocTopoHHHME IIpenenbl. beckoHeuHo Manble U
6eckoHeyHO Oompine GyHKuuU. CBI3b MEXTY
¢byHKUMEH, ee mpeaeaoM 1 0ECKOHEYHO Majloi
¢bynkueil. ApupmMeTniecKkre CBONCTBA IPEIENIOB.
Teopemsl 0 epexone K Npeneay B HEpaBEeHCTBAX.
[Ipu3Haku cymecTBoBaHUs IpenenoB. Beraucienue
IPEJIeNIOB aaredpanyecKux BbIpaKeHUI.
3ameuaTenbHbIE MPEebl U UX ciaeAcTBU. Yucio e Kak
IIpeien MOCIEI0BaTEIbHOCTH. DKOHOMUYECKUM CMBICIT
YHUCIIa € U MOKa3aTeIbHOU (DYHKITHH, CBS3b C PopMyIIon
BBIYHCIIEHUS CJIOKHBIX IPOLEHTOB. CpaBHEHUE
0ECKOHEYHO MasbIX (PYHKIMNA. DKBUBAJICHTHBIE
0ECKOHEUHO MaJible (DYHKIIHH.

HenpepsiBHOCTD PYHKITUN OJTHON
MEPEMEHHOMN

HemnpepsiBHOCTH PyHKITMHU B Touke. HempepbIBHOCTH
(GyHKIIUY B MHTEpBase U Ha oTpe3ke. Touku pa3peiBa U
ux kinaccupukanyu. OCHOBHBIE TEOPEMBI O
HenpephIBHBIX QyHKIMIX. HempeprIBHOCTH
anemMeHTapHbIX GyHKIMi. CBOMCTBA (DYHKIIHH,
HEIPEPBIBHBIX HA OTPE3KE: OTPAaHUYEHHOCTb,
JNOCTUKEHHE HauOOJIbIIEr0 U HAUMEHbILIEr0 3HAYEHUH,
IPOMEXKYTOUYHOI'0 3HAUCHMUSI.

[TpousBoaHas u auddepeHan
(GyHKINU OHOH epeMeHHON

[TonsiTHe TpOM3BOAHOM (PYHKITUN OTHON TIEPEMEHHOM,
MEXaHUYECKUH U TEOMETPUYECKUM CMBICI. Y paBHEHUS
KacaTeJIbHOW U HOPMAJIU K KPUBOM.
HuddeperurpyemMocTs GyHKINU B TOUKE U HA
MHOKecTBe. CBSI3b MKy HEIIPEPHIBHOCTHIO U
muddepennupyemoctsio pyHkuuu. [Tonstue o
MpeieIbHON MOJIE3HOCTH MPOIYyKTa U MPEAETbHOM
IIPOU3BOUTENILHOCTH pecypca. [IpousBonHble
OCHOBHBIX 3JIeMeHTapHbIX QyHKuui. [IponsBoanas
CYMMBI, pa3HOCTH, IIPOU3BEICHHSI, YACTHOTO JIBYX
¢bynkumii. [IponsBoHas CI0KHON U 0OpaTHOM
¢yskuuu. [Ipon3BoHbIE BHICIINX MOPSAKOB.
Jlorapupmuueckoe nuddepeHnrpoBanme.
HuddepenurpoBanme HeIBHO 3aJaHHBIX (YHKIUH.
Huddepennman GyHKIHN, TEOMETPHUESCKUI CMBICIT.
WuBapuanTHOCTH (hOpMBI OTHOTO U depeHuana.
[Ipumenenne nuddepennuana Kk mpuOIMHKECHHBIM
BBIUUCIICHUSM. TeopeMbl 0 CpeTHUX 3HAUECHUSX
muddepennmpyembix GyHkiuit: Poms (o kopHIx
NIPOM3BOJIHOI), Jlarpamka (0 KOHEYHBIX




npupaneHusx), Komu (06 oTHOmEHNN TpUpaieHui
nByXx pynkiuit). [Ipasuio Jlonurans—bepHyn.
®opwmyia Teinopa 1 MEHOrousieHa. @opmMyisl
Teitnopa misa Gynkiuu. Paznosxkenne smeMeHTapHbIX
dbyHkumii mo opmyne MakaopeHa.

HccnenoBanue QyHKIMH OAHON
IIEPEMEHHOMN U IOCTPOCHUE
rpauKoB

YcnoBus Bo3pacTaHus U yObIBaHUS (PYHKITHH.
HeobOxomuMmbie 1 JOCTaTOYHBIC TPU3HAKU IKCTPEMyMa
¢byHkuu. 3a1a4a MaKCUMU3ALUK TPUOBLTH (GUPMBI.
HauGonbiiee n HanMeHbIee 3HaYCHHUS PYHKIIMH HA
OTpe3Ke. Y CIOBHUS BBIMTYKIOCTH U BOTHYTOCTH
¢byskuuu. Touku nepernba. AcUMITOTH rpaduka
¢bynkuu. OO0mias cxema uccieoBanus QyHKIUU U
MOCTpOeHUs rpaduka. IKOHOMUIECKUN CMBICIT
pou3BogHOM. O01IKe, CpeHIe U TIPeIeIbHbIE
nokasaresu B 5KoHoMHUKe. [locTaHOBKa 1 perieHne
MPOCTEHIINX ONTUMHU3ALUOHHBIX SKOHOMHUUECKHUX
3aja4. DIaCTHYHOCTh U €€ IPUMEHEHHE B
SKOHOMUYECKOM aHanu3e. CBONCTBA 3aCTHUHOCTH U
AIaCTUYHOCTD 3JIEMEHTapHbIX (QyHKIUH. Buabl
AIACTUYHOCTEHN B 9KOHOMHKE: AJIACTUYHOCTH TI0 IIEHE,
0 JIOXOY, 3JaCTUYHOCTD 3aMEIIEHUS] PECYPCOB H T.II.
[Ipocreiinye SKOHOMUYECKHE MOJIETH, UCTIOIB3YIOLIUE
MOHATHUE IACTUYHOCTH, CBSI3b JTACTUIHOCTH C
BBIPYYKOM MPOJABIIOB M PACXOJAaMHU MOKYTaTese,
CBSI3b IICHBI U U3JIEPIKEK B YCIOBUSIX MOHOTIOJHH,
AACTUYHOCTH U HAJIOTOBAs MOJUTHKA. Pemenue
3aJla4ll MAaKCUMH3AIUH MPUOBLITH (PUPMBI B TEPMHUHAX
o0BbeMa BBIITYCKAeMOM MPOIYKIUH, a TAKXKE B ClTydae
OJTHOTO pecypca.

CDYHKI_[I/II/I HECKOJIBKHUX
MEPEMCHHBIX. OCHOBHBIE TTOHSTHSA

IloHsATHE O METPUYECKOM IIPOCTPAHCTBE.
XapakTepucTUKU 00JaCTH: OTKPBITas/3aMKHYTasl,
OrpaHUYEHHAas/HEeOrpaHUYECHHAs1, CBsI3HAsI/HECBSA3HAS,
BBINTyKJ1ast/HeBbIMyKiast. [lonsTue GpyHKImm
HECKOJIbKUX MEPEMEHHBIX: 00J1aCTh ONpPEeICHHUS,
crocoOb! 3aaHusl. JINHKUS ¥ TOBEPXHOCTU YPOBHSI.
IIpenen u HempepbIBHOCTL (PYHKLIMU JIBYX
nepeMeHHbIX. CBOMCTBA PYHKINH, HENPEPHIBHBIX B
OrpaHUYEHHOM 3aMKHYTOH 00JIaCTH.

10

[IpousBonubie U AU pepeHnnaIs
(YHKIINN HECKOJIBKHX MEPEMEHHBIX

YacTHbIe TPOU3BOJHBIE U UX TEOMETPUUECKNN CMBICII.
YacTHble IPOU3BOIHBIE BBICIIMX HOPSAIKOB.
HuddepenurpyeMocTs U MoNHbIN 1uddepeHman
¢yukuuu. [Ipumenenue nonxoro auddepeHnnana K
pUOIMKEHHBIM BhIuMciieHusM. [IponsBoaHas
ciokHoM (yHkimu. [lonHas npousBogHAsL.
[Ipou3BoiHasl O HAIpaBJIeHUIO. [ pajiveHT.

11

DKcTpeMyMbl GYHKINHU JIBYX
HepeMEHHBIX

OcHoBHble OHATH. HeoOXonumble 1 TOCTaTOUYHbIE
YCIJIOBUS JIOKAJILHOTO 3KcTpeMyMa. MeTos
HaMMEHBIINX KBaapaToB. Hanbonbiee 1 HauMeHbIee
3Ha4YeHHE (PYHKIIMU B 3aMKHYTOUW 001acTH. Y CITIOBHBIM
sKcTpeMyM. MeTton MHOkUTeNnen Jlarpanxka.
Opnopoansie ¢pyHkiuu. [IponsBoacTBeHHbIe PyHKINN
U MX UCCIIEJIOBAaHUE C TOMOUIbIO IPOU3BOAHBIX.




[IpenenbHbIE U CpeHIE SKOHOMUUYECKHUE NTOKA3aTENN
Ha 0a3e MpoMu3BOJACTBEHHBIX QyHKUUH. [locTaHOBKH
HSKOHOMHYECKUX ONTUMH3AIMOHHBIX 33J1a4 1 0030p
METOZIOB UX pelIeHus. 3a1aya MaKCUMHU3a1H
npubbUH (pUpMBL. 3a1a4a MaKCUMH3aluu 00beMa
BBIIYCKaeMOM NPOIYKIIMK IIPU OFPAaHUYEHUH 3aTpaT Ha
NIPHOOPETEHNE PECYPCOB.

12

[TepBooOpaznHas u
HEONPEIEICHHBIN UHTETpal

[TonsiTrie MEpBOOOPA3HOI U HEOIPEACTICHHOIO
uaTerpana. CBOHCTBA HEOIIPEICICHHOT'O HHTETpaIa.
TaOauIia OCHOBHBIX HEONPEICIICHHBIX HHTETPAJIOB.
OCHOBHBIE METOIbI HHTCTPUPOBAHUS: METO]T
HEIOCPEACTBEHHOIO HHTETPUPOBAHUS, METO/I 3aMEHBI
MIEPEeMEHHOMH, IMOABEICHNE 1101 3HaK nuddepeHmana,
METOJT HHTETPUPOBAHUS 110 YaCTSIM, HHTCTPUPOBAHUE
palMOHAIBHBIX IPOOECH.

13

OrnpeneneHHbl HHTErpal

OnpeneneHHblil MHTErpaj Kak Ipeiei UHTEerpaabHOU
cymMmBl. ['eomMeTpryecknii CMBICI ONPEAEIEHHOTO
uHTerpana. CBONCTBA ONPENEIEHHOIO HHTETpaa.
®opmyna Herotona-JleitOnuna. Murerpan c
IIEPEMEHHBIM BEPXHUM IpeaesoM. MeTo bl
BBIYHMCIICHHS OIIPEIEIICHHOr0 HHTerpaa. [Ipunoxkenns
OIIPEAEIEHHOTO0 NHTETPala, BEIYUCICHHE 10N
IUIOCKOW (DUTYPEI.

14

HecoGcTBeHHBIE HHTETPATIBI

WuTerpan ¢ 66CKOHEUHBIM IPOMEKYTKOM
WHTErpupoBaHus (1mepBoro poaa). MarTerpan ot
pa3pbIBHON GyHKIMHU (BTOpOro poaa). Onpenenenus,
T€OMETPUYECKUI CMBICI, TPU3HAKU CPABHEHHUSI.

15

Juddepennunanbabie ypaBHEHHS

Ocuosubie nousTHs. nddepennnansueie ypaBHeHUS
NEpBOTO Nnopsaka. Teopema o CyleCTBOBAaHUH U
€IMHCTBEHHOCTH perienus. Juddepennmanbapie
YpaBHEHHUsI C Pa3IeNAIOIUMUCS IEPEMEHHBIMH.
Onnoponusie udhepeHnanbHbIe ypaBHEHHUS IEPBOTO
nopsiaka. JIuneitnsle tuddepeHanbHble ypaBHEHUs
MepBOro nopsiaka. JInueHsle OTHOPOIHBIE
nuddepeHnmanbHble ypaBHEHHsI BTOPOro MOpsiaKa ¢
MOCTOSIHHBIMU K03 punmenramu. JIuneiinsie
HEOJHOPOAHbIE TU(pepeHInaIbHble ypaBHEHHS
BTOPOTO MOPS/IKA C TIOCTOSHHBIMU KO3 (DUITCHTAMH.
Hcnonb3oBanue nuddepeHnuanbHblX ypaBHEHUH B
9KOHOMUYECKON AMHAMUKE.
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YucnoBsie pAAbI

OcHoBHbIe TOHATHUSA. Psi reomeTpudeckoi
nporpeccuu. CoricTBa psagoB. HeoOxoaumpiid mpu3HaK
cxoaumocTu. ["apmMonnueckuii psa. Panasr ¢
MOJIOKUTENBHBIMY uieHaMu. [Ipu3Haku cxogumocTu
(kputepuii, cpaBHeHusI, JlanambOepa, Komn).
3Hako4epeyIoumecs psaasl, mpu3Hak JlelOnuna.
3nakonepeMeHHbIe psiibl. CBoOMicTBa aOCOIIOTHO
CXOJISILIUXCS PSIJIOB.




4. O0pa3oBare/ibHbIE TEXHOJIOTHHU

Jns mpoBeneHus: yuyeOHBIX 3aHATHA IO JUCHUIUIMHE HMCTOIB3YIOTCS pa3IndHble 00pa30BaTEeIbHBIC
TexHojoruu. Jlyis opraHu3anmuu y4eOHOTO Mporecca MOKET OBITh HCIIOJNB30BAHO JIIEKTPOHHOE

o0yueHue U (WIn) AUCTAHIIMOHHBIE 00pa30BaTEIbHBIEC TEXHOJIOTHH.

5. OneHka nJiaHMpPyeMbIX pe3yJbTaTOB 00y4eHHs

5.1 CucremMa oleHUBaHUSA
1 cemecTp

DopMa KOHTPOJIA Makc. KoJ1H4ecTBO 0a/1710B
3a oany Bcero
padoTy

Texymuii KOHTPOJIb:

- onpoc (memwi 1-2) 5 bannos 10 b6annos

- peuienue 3a0a4 Ha NPAKmMuYeckux sauamusax (memot 1-2) 5 bannos 20 bannos

- 8bINOJHEHUEe QOMAWHUX 3a0anutl (memol 1-2) 5 bannos 30 6annos

IIpoMexyTOUHAs aTTeCTAUS — 3auen ¢ OUEeHKOU 40 6amoB

HToro 3a cemecTp 100 6amnoB

2 ceMecTp

dopma KOHTPOJIS Makc. KOJIH4ecTBO 0aJIJI0B
3a ogny Bcero
padoTy

Texyuuii KOHTPOJIb:

- onpoc (memvl 3-7) 5 bannos 10 b6annos

- peuienue 3a0a4 Ha NPAKMUYecKux 3ausmusax (memvi 3-7) 5 bannos 20 bannos

- 8bINOJHEHUE QOMAWHUX 3a0anutl (memvl 3-7) 5 bannos 30 6annos

[IpoMexxyToUHas aTTeCTAIUS — IK3AMEH 40 6ammoB

HToro 3a cemecTp 100 6amnoB

[TonyuyeHnHblii coBokymHbIM pe3yiabTar (MakcumyM 100 OamioB) KOHBEpTHpYETCS B
TPaIUIMOHHYIO IIKaJIy OLEHOK M B ILIKaJdy OLIEHOK EBpomeilckoil cucreMbl epeHoca U HaKOIJICHUS
kpeautoB (European Credit Transfer System; nanee — ECTS) B cooTBeTcTBUU C TaONIHIIEH:

100-0aympHas mIKaIa TpanuimoHHas mkaja Ixana ECTS

95— 100 OTan4HO A

83 -94 B

68 — 82 Xopomio 3a4TCHO C

56 —67 v D
5055 JIOBJICTBOPUTEIILHO E
20-49 FX
0-19 HeynosnerBopurenbHO HE 3aYTEHO F

5.2 KpnTepuu BbICTABJICHUA OLICHKHU MO JUCHUIIJIUHE

Banael/
HIxana
ECTS

Ouenka no
JTUCHUILINHE

Kpurtepuu oneHKH pe3yJibTaTOB 00y4eHHUs M0 TUCHUTIIHHE
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Bamwasl/ | Ouenka nmo Kputepuu oueHku pe3yjbTaToB 00y4eHHs 10 JUCHUILIMHE

HIkaga | AUCHUIIIIHHE
ECTS

100-83/ OTJINUHO/ BricTaBnsercss 00y4aromeMycsi, eCIIi OH TITyOOKO B TIPOYHO YCBOMII TEOPETUICCKUH U
AB 3aUTEHO MIPaKTUYECKUI I\faTepHan, MOXET IPOJAEMOHCTPUPOBATH 3TO HA 3aHATHUAX U B XOAE
MIPOMEKYTOYHOM ATTECTALNH.

OO0yJaroniicss HCUEPITBIBAIONIE W JIOTHICCKH CTPOWHO M3JIaraeT yueOHbIH MaTepHal,
YMEET YBS3bIBATh TEOPUIO C IPAKTUKON, CIIPABJIIETCS C PEIICHUEM 3a]ay
podecCHOHANBHON HAIPaBICHHOCTH BHICOKOTO YPOBHSI CJI0)KHOCTH, IPABUIIBHO
00OCHOBBIBAET NPUHSATHIE PELICHUSL.

CB000HO OpHEeHTHPYETCS B yueOHOI U poecCHOHATIBHOM INTEpaType.

OreHKa M0 TUCIUATUTHHE BRICTABIISIOTCS 00yYaIOIeMyCcst ¢ YIETOM Pe3yIbTaTOB
TEKYLIEH U MPOMEXYTOUHOH aTTeCTaIlH.

Kommnerenmn, 3akperui€HHbIC 32 TUCIUILINHOMN, C(OPMUPOBAHEI HA YPOBHE —
«BBICOKHIDY.

82-68/ XOPOIIo/ BricTaBnsercss 00y4aromeMycsi, €CIIM OH 3HACT TEOPETUICCKUHN U MPaKTHIeCKUN
MaTepHall, TpaMOTHO U TI0 CYIIECTBY M3J1aracT ero Ha 3aHATHSAX U B XOJIe
MIPOMEKYTOUYHON aTTECTAINH, HE IOIYCKas CYIIECTBEHHBIX HETOUHOCTEH.
OO0yygaroniics IpaBUIBHO MIPUMEHSIET TEOPETUIECKUE TTON0KEHUS TIPH PEIICHUN
MPAKTUYICCKHX 3a1a4 MPOoheCCHOHATBHOM HAPABICHHOCTH PAa3HOTO YPOBHS
CJI0)KHOCTH, BJIaJICET HEOOXOAUMBIMU JIJISl 3TOTO HABBIKAMH U IPUEMAMHU.
JloCcTaTo4HO XOPOIIIO OPUSHTHPYETCSI B yUeOHOM U MPo(deCcCHOHATLHOU JIUTEpaType.
OrieHKa 10 TUCIUTUIMHE BHICTABIISIOTCS 00YYaIOIeMyCsl ¢ YIETOM Pe3yIbTaTOB
TEKYLIEH U MPOMEXYTOUHOH aTTecTally.

Kommnerenimu, 3akperui€HHbIC 32 TUCIUILIHHOMN, COPMHUPOBAHKI HA YPOBHE —
«XOPOIIHHY.

C 3a4YTEHO

67-50/ YIOBJICTBO- BricraBnsiercst oOyyaromeMycsi, €ClIi OH 3HaeT Ha 0a30BOM yPOBHE TEOPETHUECKUH U
MIPAaKTHYECKUI MaTepHal, IOMTyCKACT OTACIbHBIC OIINOKH MPH €T0 M3JI0KEHNUH Ha
3aHATHUAX U B X0J€ MPOMEKYTOUHON aTTECTALUY.

OOyuaronuicst NCIBITEIBAET ONPEACIEHHBIC 3aTPy THEHHUS B IPHMEHEHUH
TEOPETHUECKUX MOJ0KEHUHN NPH PEIIEHUHN NMPAKTUYECKHX 3a4a4 NPodeCcCHOHATBHON
HaIPaBICHHOCTH CTaHAAPTHOTO YPOBHSA CIIOKHOCTH, BJIa/leeT HEOOXOIUMBIMH IS
3TOro 6230BBIMU HABBIKAMH U IIPUEMAMHU.

JleMOHCTpHpPYET AOCTAaTOUHbII ypOBEHb 3HAHUS Y4EOHO! JIMTEPATYPhI MO AUCIUTUINHE.
Or1ieHKa 10 JUCIUIUIMHE BBICTABILIFOTCS 00ydaroneMycst ¢ y4éToM pe3yIbTaToB
TeKyIleH U MPOMEKYTOUHON aTTeCTalluu.

Komrmerenimu, 3akperui€HHbIE 3a TUCIUILIMHON, c(hOPMHUPOBAHBI HA YPOBHE —
«JIOCTaTOYHBINY.

D,E puTeIbHO/
3a4TECHO

49-0/ HEYJIOBJIET- BeictaBinsiercst 00y4aromeMycs, eClid OH He 3HAaeT Ha 0a30BOM yPOBHE TEOPETHUYECKUI

F,FX BOPUTEIIbHO/ W TIPAKTHECKHH MaTepual, JOMycKaet rpyOble OMIMOKY MPU €T0 M3I0KESHUH HA
3aHATUAX U B XOJIE MPOMEKYTOUHON aTTECTALIUH.

OOyuaroNHiicst UCTIBITBHIBACT CEPhEIHBIC 3aTPYAHEHHS B IPUMEHEHHH TEOPETUUECKUX

MOJIOKEHHH TIPH PEIICHUH TPAKTUYECKUX 3a/1a4 MPoeCcCUOHATBLHOM HATPaBICHHOCTH

CTaHAApPTHOTO YPOBHS CJI0XHOCTH, HE BJIa/IET HEOOXOAUMBIMH JIJIsl ITOTO HABBIKAMH U

npuémMamu.

JleMoHCTpHpYyeT (parMeHTapHbIe 3HAHHS YIEOHOM JINTEpaTyphl 10 AUCHHUIUINHE.

O1leHKa [0 JUCIUIUIMHE BBICTABISIOTCS 00yJaromeMycs ¢ yYETOM Pe3yIbTaTOB

TEKyIIed U MPOMEKYTOYHOM aTTeCTaIlNH.

KomrieTeHIMM Ha YPOBHE «J0CTATOUHBIINY, 3aKPEIUIEHHBIE 33 TUCIUILTHHOM, HE

cOopMHUPOBAHEIL.

HC 3a4TCHO

5.3 OueHouyHble cpeacTBa (MaTepuajdbl) A8 TeKYyIIero KOHTPOJS YCIeBaeMOCTH,
MPOMEKYTOYHOI aTTeCTAIMU 00YYAIOIIMXCS MO TUCHUTIIHHE

OuneHouHble CpeacTBa IJd TEKYIIEro KOHTPOJIA YCII€EBA€MOCTH

IlepeyeHs BONMPOCOB /UIsI ONPOCA HA CEMHHAPCKHUX 3aHATHAX:

Tema 1: Di1eMeHTHI TEOPUU MHOKECTB
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Bonpocwl 011 06cyarcoenus:

Brenenue: mpeaMeT MaTeMaTHYECKOTO aHAIN3a U €r0 POJIb B SKOHOMUYECKON TEOPHUHU.
OCHOBHBIE OHSTHS TEOPUU MHOKECTB.

DJIEMEHTHI JIOTHYECKON CUMBOJIHMKHU.

Onepanuu HaJ MHOKECTBAMM.

Huarpammbl Ditiepa—BenHa.

YuciioBbIE MHOXKECTBA.

HucnoBsle IPOMEKYTKH.

AOcomoTHas BEIMYMHA BEIIECTBEHHOTO YHCIIA.

OKpecTHOCTh TOUYKH.

XN B LD —

Tema 2: ®yHkuus ogHOM nepeMeHHO. OCHOBHbIC MOHATHS
Bonpocwt onsa ob6cyscoenus:
1) IonsTast pyHKIMH OHOM EpEMEHHO: 00J1acTh OnpeieeHus, 00JacTb 3HAYCHUH.
2) UeTHOCTH/HEUYETHOCTb.
3) OGpartHas QpyHKIHS.
4) I'padmKy OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.
5) OcHoBHBIE MeTO/IBI TPe0Opa3oBaHus rpauKoB GYHKIUH.

Tema 3: Yuciosble nociaenosarenbHocTu. [lonsiTue npenesia u ero ceoiicrea
Bonpocwt ons ob6cyscoenus:
1) IlonsTue 4ucioBOil mociaenoBaTeabHOCTU. OCHOBHBIE XapaKTEPUCTUKH: MOHOTOHHOCTD,
OrPaHUYEHHOCTh, CXOJUMOCTb. beckoHeuHO Masible 1 6ECKOHEYHO OO0JIbIINE MOCIIE0BATEIbHOCTH
2) IIpenen nocnen0BaTENbHOCTU: ONPEAEIEHNUE, TEOMETPUUECKUI CMBICII.

3) ApudmeTHyeckrue CBOMCTBa MpezenoB. Packpeitne Heompenenennocred [ / ][ / 1,
[oo0 —00],

Tema 4. Ilpeaen pynkuum Ha OeckoOHe4YHOCTHM W B Touke. Ilpenesbl ajnredpamveckmx

BbIPasKeHU I
Bonpocuwl 0n1 06cysrcoenus:

1) Ilpenen pyHKun Ha 6ECKOHEYHOCTH.

2) [Ipenen ¢pyukuuu B Touke (o Komm).

3) Beoluncnenue npenenoB anreOpauyecKux BBIPAKEHHUM: pPacKpbITHE HEONPEIEIEHHOCTEN
[ /10 / 1. [ee—cel [/ ][0/0].

Tema S. HenpepbIBHOCTE (DYHKIIMH OJHOH IePEeMEHHOM

Bonpocwt onsa ob6cyscoenus:

HenpepbIBHOCTh PYHKIIUHU B TOUKE.
HenpepriBHOCTE GYHKIIUM B HHTEPBAJE U HA OTPE3KE.
Touku pa3pbiBa M UX KiacCU(PUKALIUU.
OcHOBHBIE TEOPEMBI O HEMIPEPHIBHBIX (PYHKITHSIX.
HenpepbIBHOCTH 371€MEHTapHBIX (PYHKITHIA.
CpoiicTBa (yHKUMN, HEOpephIBHBIX HAa OTpe3Ke: OrPaHUYEHHOCTb, JIOCTHXKEHUE
HauOOJIBIIEr0 M HAMMEHBIIETO 3HAYSCHUH, TPOMEXYTOUYHOT'O 3HAUEHUSI.

Sk W=

Tema 6 IlponsBognas n tupdepeHnua GyHKIMN 0HOH NepeMeHHON
Bonpocwt onsa ob6cyscoenus:

1) ITonsiTHe mpon3BOIHON (DYHKIIMU OJJHOM MEPEMEHHOM.

2) TabGnuia mpoOru3BOIHBIX.

3) [IpousBoaHas CyMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO ABYX (DYHKITHIA.

4) [IpousBoHas CIOKHON (PYHKIIMH.

Tema 7 UcciieqoBanue (pyHKIMH OJHOH NePeMEHHOM M OCTpOeHue rpaguKoB
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Bonpocwl 011 06cyarcoenus:
1) UccnenoBanue pyHKIMN HA MOHOTOHHOCTb U SKCTPEMYMBI.
2) Onpenenenre HaMOOJBILIETO U HAMMEHBIIIETO 3HAYEHUS (PYHKIIMU Ha OTpE3Ke.

Pemenue 3a1a4 Ha NPAKTHYECKUX 3AHATHUSX
Tema 1: D1eMeHTBI TEOPUU MHOKECTB
1. 3agath pa3nUYHBIMU CIOCOOAMU MHOXXECTBO A BCEX YETHBIX uucen 2, 4, 6, ...., He
npesbimaronmx 1000.
[lepeuncnuth 31€MEHTHI CIETYIOUUX MHOKECTB:
1). A={alaiB, B={1,2,3}};
2). A={alaiB, B={1,2,3}}
JloKa3aTh, HCIIOIB3YS TOKASCTBA anreOpsl MHOKecTB, 4o AE(B\ A) = AEB.

N i

Tema 2: ®yHkuus oaHOH nepeMeHHO. OCHOBHBbIE IIOHATHS

Haiitn MHOXecTBO 3HaYeHUH QyHKIMN y = X2 +4x + 3

2. Haiitu npon3BoHy0 QyHKIMH y = Sin X , UCHIOJIBb3YsI ONpEIEICHHUE.
3. Haiiti mpousBoaHyo GpyHKInn y =8xe*

4. Haiitu npousBoanyio GyHKIHH y = sin * (5 -x? ).

=

Tema 3. Uncnossble nociaenoBareabHocTH. [IoHsITHE Ipeaea U ero CBOMCTBA
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I"IC}ZO,-’L}I H3 OIIpele/ICcHHA ITpeleiia HYUCJI0BOH HOoc/ e 10BaTe ILHO-
CTH, TOKaAHTE pabBCcHCTEA

)" 2
1. lim ) = (). 2. llm — = (.
11—+ 00 Tl n—oo 71
. .I. : .I. n+1 ]. ¢ .I. T
3. lim Rt = (). 4. lim [—) =1).
N— 00 i) n—+oo 1
5 1 n _l 6. 1 l—n _ 1
s nl—l%l:}s_ 2n B E ¢ nl—lrli_ 1 - n o
n?—1 2 + 3n?
7. lim —— = 8. lim — =3.
11—+ 00 i n—+o0 1=
9. i 2 () 10. Li 2 ()
9. lim — =1{(. : e c=)
n—oo v/2n — 9 n—oc y/n + 1
: mn = S
11. im —cos — = (. 12. im —— =10
n—oc 71 2 L—+ 00 n - 1
.. p2—2 _ n?
13. im —— = 0. 14. im ——— = 0.
e n3 n—oa no + 1
15. iil_l_l_{----(), 1} =1, 16. ]im_ 0.3 =1}
W o 2n .
17: hmigt=0.lg] <1 18. lim ————==2.
n—nc TL—¥ 00 n< 4+ n
) T . : (]- 2?1
19. lim = =0,]¢| 1. 20. lim —— =0.
n—oo 7] n—oa 7L
an 4+ 1
o1, lifi — 0 =@, 2%Lm o t_-—p
n—oc (.” [ l:]_]:” n—oo 127
| . | 2
23. lim — # 0. 24 o =]
nﬂlﬁi_ mn % rr1—1:~131c. (n 4 l]—l“ ?é

Tema 4. Ilpeaen pynkuum Ha OeckoHe4uHOCTHM W B Touke. Ilpenesbl ajaredpamveckmx
BbIpasKeHN I

1. Beruucnuth npenen: -

2. Haiitu mpenen

3. Haiitu npenen

Tema S. HenpepbIBHOCTE (DYHKIIMH OJHOH II€PEeMEHHOM
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1. KakuMm 9mc/IoM MOKHO JJOOIIPEIETUTD (QYHKITUIO
X —-3x+2
)= xsin T 2TF2

IIpu X = 0, uT0OBI OHA cTajIa HEIIPEPHIBHOM B 3TON TOUKE?

Yxkazanue
Berumcesnisas npenen (GyHKIUM B TOuke X = O, BOCIIOJIB3YHTECH TEM, YTO BTOPOU

MHOKHUTEJIb — OTpaHNYeHHas QYHKINA, ¥ IPUMEHUTEe CBONCTBA OECKOHEUHO MAaJIbIX.
2. Kakum umncioM MO:KHO J0OnpeZieInTh (PyHKIIHIO

ITpu X = 0, 4TOOBI OHA cTajIa HEIPEPHIBHOU B 3TOU TOUKE?

Ykazanue
I[TomobHass omepamusi BO3MOXKHA B TOM CJIydae, €CJIM TOYKA pas3pbhlBa SBJIAETCS

YCTPAaHUMOU 0COOEHHOCTBIO, TO €CTh CYIIECTBYET KOHEUHBIN ITpe/iesl (PYHKIIUU B 3TON TOUKE.

Tema 6 IIlpousBoanas u nudpPepennuan GyHKUMU OHON MepeMeHHOI
1. Haiitu yxazaHHbIE IpEAEIbI:

27 +x-10 &) lim Ax

"0 qrotg 2%

a) lm

=2 x'+x-6

) fim 251" ) lim (3 5]%
g . = X x=2.
¥—=wl D4 d ¥

2. ®yHKIMA Y 337laHa PA3JINYHBIMUA aHATUTUYECKUMU BBIPAKEHUAMHU JJIs PA3TIHUHBIX
obJiacTell U3MEHEeHUs apryMeHTa X:

2

A
TpebyeTcs: 1) HATH TOYKHU pa3pbiBa PYHKIINU, €CJTU OHU CYIIIECTBYIOT; 2) HAUTH IIpeJiest
dyukunu Y npu npubsmkeHun apryMeHTa X K TOUKe pa3pblBa CJjieBa U CIIpaBa; 3) HAUTH

CKa4yOK (DyHKIIMU B TOUKE Pa3phIBa.

Tema 7 UcciieqoBanue (p)yHKIMH OJHOH NePEeMEHHOM M NOCTpOeHUe rpaduKoB
1. Wccnenoath QyHKIHIO cpeacTBaMu qudGepeHInanTbHOTO HCYUCIICHHS U TIOCTPOUTH €€

1 3 pl
y==(x —14x +49x-36)
rpadux
2. Hccneposath (yHKIUIO cpencTBaMu AU PEpeHInanbHOr0 HCUUCIECHUS U IOCTPOUTD €€

2 (x+1Nx+8)

rpadux 2
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3. Hccnenosath (yHKIHIO cpencTBaMu AU PEpeHIInaTbHOTO UCYUCIECHUS U IOCTPOUTH €€
4x
4+ x°

:_L.' ==
rpadux

Ilepedyenn 1OMaIHUX 3aJaHUI
Tema 1: D1eMeHTBI TEOPHHM MHOKECTB

1. Ympocrurs Beipaxenne (ACBCC)E(ACBCC)EBEC

2. Iloctpouts quarpammsl Benna nnst Muoxects A, B, C, DiI, eciu AEB]CED, ACB" A,
ACD " A.

3. Omnpoc 100 cTyaeHTOB, N3y4YarolUX HHOCTPAHHBIE SA3bIKH, IOKA3aJ1: AHIIMHUCKUM S3BIK
u3y4aroT 29 crynenTtos, HeMeukuil —30, ppaniry3ckuit —9, Tonbko ppaHiy3ckui - 1,
aHruickuid 1 Hemenkuil — 10, Hemenkuii 1 Gppanuy3ckuii — 4, Bce TpH sA3bIKa — 3
ctyaeHTa. CKOJIbKO CTYJI€HTOB HE U3y4aloT HU OJTHOTO si3bIKa? CKOJIBKO CTYJIEHTOB
M3y4aroT TOJIBKO HeMelKui A3bIK? [Ipu pemennn ucnonap3oBaTh 1uarpaMMbl Benna.

Tema 2: @ynkuusi o1HOH nepeMeHHO. OCHOBHBbIE OHATHS
1. Haiitv npounsBoaHyto dyHKumK y = In 3(cosx).
2. Haiiti npon3BoaHy0 QyHKIUK y = €S0 X +5608 2%
3. Haiitu npousBoanyio GpyHkmun y = 2x> - 5x? + 7x + 4 B 3a1aHHOii TouKe X( = 0.

Tema 3: UucsioBble nociaenoBareibHocTH. [IoHSITHE Mpe/iesia U ero CBOMCTBA
1. MccnemoBath Mocae0BaTeNbHOCTE {X,} = {20V ne N
Ha OTPaHUYCHHOCTD.
2. HccnenoBarh MoCaeA0BaTEIBHOCTD {X, } = {(—1)"n},n € N
Ha OTPAaHWYEHHOCTb.
3. Jloka3arb, 4TO MOCJIEI0BATEILHOCTD {X,},I/ie X = 1/n, 0ECKOHEYHO Maias.

Tema 4. Ilpeaen pynkuum Ha O0eckoHe4YHOCTHM W B Touke. Ilpenesbl ajredopanmvyeckmx
BBIPAKEHH I

1. Beruucnuts ipesen

2. Halitu npenen

3. Haiitu npenen

Tema 5. HenpepbIBHOCTH (D)YHKIIH OHOM NepeMeHHOM
1. Tlpu xakoM 3HaueHUH yucia 4 QyHKIUSL

r+d X=b,

x =
) ¥ -3x, r<b
Bynet nenpepriBHO?
VYka3anue

OYHKIMS MOXKET HMETh Pa3pbiB TOJIBKO B TOUke X = 5, 1modTomy A ciexyer BbIOpaTh Tak,
4TOOBI B 3TON TOYKE BHIIOIHAJIOCH PABEHCTBO

2. Kakum 4mucjIoM MOXKHO AOOIIPENEC/INTD (bYHKHHIO
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[Tpu X = 0, 4TOOBI OHA CTajIa HEIPEPHIBHOU B 3TOU TOUKE?

Ykazanue

[TogobOHas omeparys BO3MOXKHA B TOM CJIy4yae, €CJIM TOYKA pa3pbIBa SBJISAETCS
YCTPAaHUMOUN OCOOEHHOCTBIO, TO €CTh CYyIIECTBYeT KOHEUHBIU mpezes QYHKIUU B
9TOU TOUKE.

Tema 6 IlponsBognas u tuppepeHnuat GyHKuMN 0JHOH NepeMeHHON

1. ana pyskuusa
Tpebyercsi: 1) yCTaHOBUTH, ABJAETCA JIM JaHHasg (QYHKIUSA HENPEPBIBHON WU
Pa3phIBHOM MPHU 3HAUEHUAX apryMeHTa X1=-2 U X2=3; 2) HAUTH OJJHOCTOPOHHHUE IIPEJIETbI B

TOYKaX pa3pbiBa; 3) MOCTPOUTH rpaduK JaHHOU PYyHKIIMU HA OTpe3Ke [-6;6].

byHKITHII
o I

Tema 7 UcciieqoBanue (pyHKIMH OJHOH NEPEeMEHHOM M OCTpOeHUe rpaduKoB
T3

2. Haiitu mpou3BoiHbIE

1. MNMpoBecTu nonHoe uccriegoBaHne PyHKLUN 3—12 n nocTpouUTb ee rpaduk.
ri+4

2. Iloctpouts rpapuk GyHKIUN Y="r

Ilepeyens BONpoOCOB 151 ONPOCA HA CEMHUHAPCKHUX 3aHATHAX:
2 cemecTp
Tema 9. ®yHKIHHM HECKOJbKHX NMepeMeHHbIX. OCHOBHbIE MOHATHSA
Bonpocul onsa 0b6cysrcoenus:
1) O6nactp onpeneneHust PyHKIMH JBYX EPEMEHHBIX, €€ XapaKTePUCTUKH.
2) CemeiicTBO TUHMIA YPOBHS (DYHKIMU ABYX II€PEMEHHBIX.
3) IIpenen u HEIPEPHIBHOCTH (DYHKIMH JBYX ITEPEMEHHBIX.

Tema 10. IIpon3Boanbie u 1udpepennuaibl GyHKIHN HECKOIbKUX NMepeMeHHbIX
Bonpocul onsa obcysrcoenus:
1) YacTHOe 1 noaHOe mpupalieHue QyHKIUU ABYX IEPEMEHHBIX.
2) OmpeneneHne YaCTHBIX MPOU3BOIHBIX. TexHuka AudpepeHnpoBaHus.
3) Yactabie u nonHbIH muddepeHran GyHKIUN IBYX NepeMeHHBIX. [IpuMeHeHne moimHoro
nuddepennurana Kk npuOIMKECHHBIM BBIYUCICHUSIM.
4) [IpousBonHas cnoxHoi ¢pyHkuuu. [lonHas npousBoaHas.

Tema 11. DxkcTpeMyMbl GyHKIIUM ABYX NlepeMeHHBIX

1) HeoOxoaumbie U 1OCTAaTOYHbBIE YCIOBHSI TIOKAIBHOTO IKCTPEMyMa.

2) Metoa HaMMEHBIITUX KBAJPATOB JIJIsl OTPEICICHUS TapaMEeTPOB JTUHEHHOMN perpecCcuu.
3)YcnoBHbIHM 3KCTpeMyM. MeToa MHOXKUTENeH Jlarpanka.

Tema 12. IlepBooOpa3Hasi U HeonpeaeJJeHHbIH HHTErpaJ
Bonpocwt onsa ob6cyscoenus:
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1) ITonsiTie nepBooOpa3HO U HeONpeAeNeHHOT0 HHTerpaia. CBOWCTBA HEONPEIETIEHHOTO
MHTeTpaa.

2) OcHOBHBIE METOJbI MHTETPUPOBAHUS: METO]I HEMOCPEACTBEHHOTO MHTETPUPOBAHMSI, METO]T
3aMeHBbI IEPEMEHHOM.

3) MeTtoa MHTErpupOBaHHUS 10 YACTSIM.

4) UHTerpupoBaHue pallMOHAIbHBIX JPOOEi.

Tema 13. OnpeaeieHHbI HHTErPaJ
Bonpocwl 0n1 06cyarcoenus:
1) CroiicTBa onpenenenHoro uHTerpaia. ®opmyna Herotona-JleitoHuma.
2) MeTopl BBIYMCIEHHS OIIPEIEICHHOIO HHTETpaa.
3) Beruucienue miomaan miockoi Gurypsl.

Tema 14. HecoOcTBeHHBIE HHTEIPAJIbI
Bonpocwl 011 06cyarcoenus:
1) UnTerpain ¢ 6ecKOHEYHBIM IPOMEKYTKOM MHTETpUpOBaHUs (1epBoro pona). OnpeaeneHus,
reOMETPUUYECKUI CMBICI, IPU3HAKU CPABHEHMSL.
2) UnTerpan ot pa3pblBHON QYHKIMH (BTOpOro poaa). Onpeenenus, reOMEeTPUIECKUI CMBICII,
IIPU3HAKU CPABHEHMS.

Tema 15. Indppepenuuaibubie ypaBHEeHUs
Bonpocwt onsa ob6cyscoenus:

1) Auddepennmanpabie ypaBHEHUs 1-r0 MopsaKa ¢ pa3aessitoIiMUCS TepEeMEHHBIMU.

2) OngHopoaHsle quddepeHnnanbHble ypaBHeHUs 1-ro nopsaka.

3) JIuneiinbie qudepeHnmanbHble ypaBHeHHs 1-ro nopsjaka.

4) IuddepenumanbHble ypaBHEHUS 2-I0 MOPSAIKA: JOMYCKAOIIUE TOHUKEHHUE MTOPSIKA.

5) Jluneitble nud¢epeHIUaNbHbIE  ypaBHEHHsS 2-T0  MOpsAKa C  [OCTOSIHHBIMH
KO3 duIIMEeHTaMH.

Tema 16. YucaoBble psabl.
Bonpocul onsa oocyscoenus:

1) OcHOBHBIE IOHATHS YUCIOBBIX psA0B. CBOMCTBA, HEOOXOJUMBIN IPU3HAK CXOAUMOCTH.

2) Pagpl ¢ monoxuTenbHbIMH uieHaMu. [Ipu3HakM cXOOUMOCTH (KpUTEpHi, CcpaBHEHHS,
Hanamb6epa, Komn).

3) 3nakouepenyromuecs psabl. [Ipusnak JleiiOnuma.

4) 3nakonepeMeHHbIe psiabl. MccnenoBanue Ha aOCOMIOTHYIO U YCIOBHYIO CXOAUMOCTD.

5) Beruucienue cyMmbl psijia ¢ 3aJaHHONH TOYHOCTHIO.

Pemenue 3apa4y Ha MNPAKTHYICCKUX 3AHATHUAX
Tema 9. (I)yHKIH/II/I HECKOJBbKHX II€PEMECHHDBIX. OcHOBHBIE IOHATHSA

1. Haiitu obnacts onpeneneHust GyHKITHIA: .
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2. Haiitu  obnactu  ompeneneHus — cieAyoumx — GYHKUMH W ClIeNaTh

a) z= 9—1‘1—3'1; 0) z=1+
B) z= ln(\ + 1) r) z=Xx+arccosy;
1) :=\/4—_r: +\f4—3--'3 : e) z =arcsin—;
y

%) ::Jx:~16+\f16—_1-':; 3) z=./ycosx:

. 3 _ x _J:
lri) = hl[.\' + J"ﬁ ): K} == (L"Cfg IR~

' : 1-x"y"

Tema 10. IIpousBoanbie u 1 depeHuAIbI PYHKIIUN HECKOJIbKUX MEePpeMeHHbIX

1. Jlana cmoskHast GyHKIUS , T1Ie _ Tpebyercs:

1) HaliTi €€ MPOM3BOIHYIO U 3aMKCaTh NOTHBINA AuddepeHnuan 1-ro nopsaka;

2) BBIYHUCIUTH 3HAUEHNUE IPOU3BOJHON IIPH

2. Haiitu npou3BoaHYyIO I byHKIMN _, ecinu _

Tema 11. IxcTpeMyMbl GyHKIMH ABYX NePEeMEHHBIX

1. MccnepoBaTb Ha akCTpeMyM OYHKLNIO _
2. UccnenoBaTh Ha 3KCTpeMyM (DYHKLMIO JBYX NEPEMEHHBIX _
3.MccnenoBaTh Ha SKCTpEMYM (YHKIIHIO ABYX MTEPEMEHHBI _

Tema 12. IlepBooOpa3Hasi U HeonpeaeJJeHHbIH HHTErPaJl

1. Hantu HeonpeaeneHHbl nHTerpasn. BeinonHUTL NpoBEpPKY.
I 21 =% +1
x

2. Hantn HeonpegeneHHbl nHTerpas. BeIMONHUTL NPOBEPKY.
258+ 3fx -1
I—a!‘x
2x

Tema 13. OnpenesieHHbIH HHTETPaJ

Bblumcnute onpegeneHHbl MHTerparn
2

IExjdx
1
Bbluncnute onpefeneHHbIn HTerparn

f Zax

X

ax

1

Tema 14. HecoO0cTBeHHbIE HHTETPAJIBI

YepTexKHU
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Bblumncnutb HeCO6CTBeHHbIIZ MHTEerpan nn YCTaHOBUTb ero pacxognMoOCTb.
T xdx
I Y41
0 X
Bbluncnntb HeCO6CTBeHHbIIZ MHTErpan nn yCTaHOBI/ITb ero pacxognMMocCTb.
+j°-° dx

Z+dx+5

-1

Tema 15. IndppepenuuaibHbie ypaBHEeHUS

I. KpuBas npoxonut vepes Tquy- U o0ylaaeT TeM CBOMCTBOM, YTO YIJIOBOM
K03 pULMEHT KacaTelbHOM B 00O €€ TOYKEe NPONOPLUOHATEH KBaJIpaTy OpIUHATHI TOYKH

KacaHus ¢ K03 OUIIMEHTOM MPOTOPIUOHATHFHOCTH - HaiiTn ypaBHeHHE 3TOM KPUBOM.
2. VYriaoBoil  KOApUIMEHT KacaTelbHOM K  Kaxa0il TOuke KpHUBOH 0OpaTHO

MPOTIOPIIMOHAJICH a0CIIMCCE TOYKM KacaHus C KOX(PPHUIMEHTOM TMPOMOPUUOHATBHOCTH

CocTaBuThb YPaBHCHHUC HaHHOﬁ KpHBOﬁ, €CJIM U3BCCTHO, UTO OHA IMMPOXOAUT YC€PE3 TOUKY

Tema 16. UucsioBblie psabl.

iﬁ

1. 3anucate nepBble TpU WieHA psaa =1 (4 —3). 57

2.3anucath CyMMy B CBEPHYTOM BHJIE€ C OOIIMM WICHOM psJa -

IlepeyeHb fOMAIHUX 3aaHU I
Tema 9. ®yHKIIUM HECKOJIbKHX NepeMeHHbIX. OCHOBHbIE MOHATHSA

; xy . sinSxy . X+Yy
1) Im —; 2) hm —— 3) Im -~
=2 xt 4 P — 1 x| V x—0 x
9 o —3 o w—il L y—ll
1. Haiitu npenens! GyHKIUR
2. Haiitu npenens! GpyHKIUN
. lg2xy . x-y
a) hm i : 6) m ———;
0 X ol SR
. Xy .ox+1
B) lim 4; r) lm :
x— ) _ s x—l o
p—sl) < X+ 4 y——1 J 1
" 3 3P’ ) . .
) hm(1+x' +y ]] - e) lim(x + y)sin :
x—l) i o s X+ Vv
y—l Y i o
 ara ‘l-': _ y
#) hm ———; '3]']]']'1]_,7,_;
x— 4~ - x— < 3=
ey E) i s
sivadio v npfy- . X+y
u) Im (x' +y° ]sm —_ K) hm ———.
1—¥[I:: xv =0 x4y
y— o o

y—l

Tema 10. IIpousBoanbie n quddepeHunanbl QyHKIUN HECKOJIbKHX NePeMeHHbIX
1. ana ¢pyHKIus , TJ1e

BrrancanTs IMPOU3BOAHYIO B TOYKEC

2. Haiitn 4acTHBIC MPOU3BOIHBIC CIOKHOW (DYHKIIUN _, rae -
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3. Haiiti nomnublii auddepeHman GyHKIUn _, rae _

Tema 11. dxcTpeMyMbl GyHKIMH ABYX epeMeHHBIX

1. UccnenoBaTh PyHKIMIO Ha SKCTPEMYM

2. UccnenoBath (hyHKIHIO HA BKCTpeMyM_

Tema 12. IlepooOpa3Hasi U HeonpeaeJJeHHbIH HHTErPaJ
HanTtu HeonpeaeneHHbin nHTerpan. BeiNONHUTL NPOBEpPKY.

X3 s

_Il[x+'\"f_—3xj + 2 —%Hgﬁ}:ﬁx
X

HanTtu HeonpeaeneHHbin nHTerpan. BeinonHUTL NpoBepKy

Tema 13. OnpenesieHHBINH HHTETPAJ

Bbluncnute onpegeneHHbl nHTerparn
1

[(2x® +3x-Dax

=3

Bblumcnute onpegeneHHbln MHTerpan

“j'? xdx
2zt +16
Tema 14. HecoOcTBeHHbIE HHTETPAJIBI
Bblumcnnte  HECOBCTBEHHbLIM  UHTerpan
+Ho

dx
1 X

Bbluncnntb HeCcobOCTBEHHbIN

+uo
dx
7

MHTerpan

lx

Tema 15. IndpdepenuuaibHbie ypaBHEeHUS
1. HaliTu TMHUIO, IPOXOASILYIO Yepe3 TOUKY

TOYKOI KaCaHus n OCBIO ACIINTCA B

OTHOILIEHUU (cuuras oT ocu -).
2. HaiiTu nuHMIO, TPOXOJAIIYIO YEPE3 TOUKY

ed Tque-HopMaanHﬁ BEKTOD

TOYKE

[ (3+4x)dx

nnn YCTaHOBUTb ero pacxognMoOCTb.

YCTaHOBUTb ero pacxognmMocCTb.

, CCJIM OTPC30K JII000H ee KacaTeJbHOMH MCKIY

nepeceucHust C  OChbIO a6CLII/ICC B

U 00J1aJaloIIyI0 TEM CBOMCTBOM, YTO B JIIO0OM

C KOHIOM Ha OCI/I-I/IMeeT JJINMHY, PaBHYIO -, )51

OTPEC30K - 06pa3yeT OCTpBIﬁ YTOJ C MOJIOKUTCIIbHBIM HAIIPABJIICHUCM OCHU B

Tema 16. YucJioBble psiabl.

> (2n+1)
1. 3anucate nepBble TpU wieHa psjga *-l

i;
2

2. 3anucaTh NepBBIE TPH WieHa psaaa *-2 7 ~

Tunossie KOHTPOJIBHBIC 3aJlaHUA WJIM WHBIC MAaTCpUaJIbl, HCOGXOI{I/IMBIC JJIA OLICHKU 3HaHI/II>'I,

YMEHH, HAaBBIKOB U (MJIH) OTIBITA JIEATEIHHOCTH.
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DOH/IbI OIICHOYHBIX CPEACTB AJISl IPOMEXYTOYHON aTTeCTalluu 00y4aromuXxcs

BOITPOCHI IUTA4 ITPOBEPKN KOMIIETEHIIMUA YK-10

7x+4

1. Kakum METOIOM BBIUUCIISCTCS UHTETPAI (x=3)(x+2) (OTMETHhTE OZIMH OTBET)
MeTtoaoM 3aMeHbI IEPEMEHHBIX
MeToIoM «I10 YacTsIM»
C ucnonp3oBaHuEeM TaOJIUIBI OCHOBHBIX MHTETPAJIOB M CBOMCTBA JIMHEHHOCTH WHTETpalia
MetoaoM HeompeaeneHHbIX K03 PUITEHTOB

I arctgx .

2
1+x (oT™METBTE OJIMH OTBET)

2. Kakum MeTOo10M BBIYHCIISETCS HHTETPal
MeTo10M 3aMeHbI IEPEMEHHBIX

MeTtooM «I10 YacTsIM»

C ucnonp3oBaHueM TaOJIUIBI OCHOBHBIX MHTETPAJIOB M CBOMCTBA JIMHEHHOCTHU MHTETpalia
MeTo10M HeoTpeIeICHHBIX KO UITUESHTOB

f 2x e “dx
3. Kakum MeT0/10M BBIUUCIISIETCS UHTETpall (OTMETBTE OAMH OTBET)

MeTo0M 3aMeHbI IEpEMEHHBIX

MeTtoaoM «I10 YacTsIM»

C ucnonp3oBaHueM TaOJIUIBI OCHOBHBIX MHTETPAJIOB M CBOMCTBA JINHEHHOCTHU MHTETpalia
MeTo10M HEeoTpeIeIeHHBIX KO UITUEHTOB

f 2 x+ 8+/xdx
4. KakuM METOJIOM BBIUHUCIISCTCS UHTETpall

MeTo10M 3aMeHbI IEPEMEHHBIX

MeToaoM «I10 YacTsIM»

C ucnonp3oBaHueM TaOJIUIbI OCHOBHBIX MHTETPAJIOB M CBOMCTBA JIMHEHHOCTHU HHTETpalia
MeTo10M HEOTpeIeIeHHBIX KO UITUESHTOB

5. dynkus F(x) = -x®+5x + 7 apnsercs (OTMETbTE OIMH OTBET)

YETHOU

HEYETHOU

o01ero Buia

6. dynkus F(x) = -x%+5x*+cos x + 7 sBasgercs (OTMETbTE OJIMH OTBET)

YETHOU

HEYETHOU

o01ero Buia

7. Muddepennmansuoe ypaBaeHue y''+9y=0 siBisieTcst (OTMETHTE OJMH OTBET)
IuQdepeHInaIbHbBIM YPaBHEHUEM C Pa3IeIIOUIMMHUCS TIEPEMEHHBIMU

JTUHEHHBIM AudepeHrnanbHbIM YpaBHEHUEM MIEPBOT0 MOPSAKa

TUHEHHBIM TudepeHIInaTbHBIM YPaBHEHUEM BTOPOTO MOPSIKA

nuddepeHnanIbHpIM ypaBHeHHEM bepHym

8. duddepennmansHoe ypaBaenue (1+ex)y’y= ex sBusercs (OTMETbTE OJJMH OTBET)
muddepeHIHaTbHBIM YPAaBHEHUEM C Pa3AEISIONIUMUCS IIepeMEHHBIMU

TUHEHHBIM T PepeHIInaTbHbIM YPaBHEHUEM TIEPBOTO TOPSIKA

JTUHENHBIM AU} PepeHnanbHbIM YpaBHEHUEM BTOPOTO MOPSAIKA

muddepeHraIbHbBIM ypaBHeHHeM bepHymn

9. Meton Jlarpanxa npumeHsieTcs 1S MOMCKa SKCTpeMyMa QyHKIUU (OTMETHTE OJIUH OTBET)
[IPH OTCYTCTBUU OTPAHUYCHHI HA IEPEMEHHBIC

[P HAJMYUW OTPAaHUYEHUN Ha IepeMEeHHbIE

HE MPUMEHSETCS I TOUCKA IKCTpEMyMa

IIPU HAJMYUW OTPaHUYEHUN Ha SKCTpeMyM (QyHKLIUU

10. Haiitu MakcumyM ¢yHkuuu F=2x-3y Ha MHO>KECTBE TOUEK, OrpaHHMUEHHBIX KBagpaTroMm ABCD
(manbl koopauHatel Touek A(1,1) u C(2,2)).

(OTMETBTE OAMH OTBET)
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11. Haiit Muanmym GyHkumu F=2x-3y Ha MHOKECTBe TOUYEK, OrpaHHYEHHBIX kKBagpaToM ABCD
(manbl koopauHaThl Touek A(1,1) u C(2,2)).

12. Haiitu rpaguent @ynkuun F(x,y) = 1/y-6x2 B Touke (1;1).

13. Haiitu rpaguent pynkuuu F(x,y) = 5x2 y3 B Touke (2;2).

14. BeluucauTh CMENIaHHYI0 YaCTHYIO IPOM3BOJHYIO BTOporo nopsaka ¢pyHkimu F(X,y) = x4 +7xy+y3
15. BpluucIuTh YacTHYIO MPOU3BOJHYIO BTOporo nopsaka ¢yHkuuu F(x,y) = 3x2 +xy + y3 no
[IEPEMEHHOM X.

342
16. Haiitu acummrorsl dysxmm Y =X/ (x'~5x+6)

(.2

17. Haiitn acumnTotsl pyHKIun Y =(x'+1)/(x=5)
18. Beluncnuth miomans GpUrypsl, orpaHnueHHoil rpadpukamu Gyskmuii f(x) = x2 n g(x) = x’npu
x>0.
19. Beruncnuth miomanp GUrypsl, orpanndeHHoi rpadpukom Gynkiuu f(x) = sinx u ockro OX Ha
untepsaie (0,p).

o xP+6x7-15x-2

lim 3 5
T oxT-4x +3x+2

20. Berunciants .
(n+1)n+2)n+3)

21. Haiiru mpeen 1T .
_2x+1
Y= x—1
22. BelYMCAUTh TPOU3BOIHYIO (DYHKIIMU B TOUKE X=1.
_5—-3x
y= x+1
23. Beruucnurs TPOM3BOJHYIO byHKIUN B TOYKE X=-2.
T dx
24. CxomuTcs iu UHTETpas ! X' o (ma/uer)
o
-2
25. Cxomurcs u uHTerpan 1 X ? (ma/mer)
: sin°8x
llm sin®4 x

26. Beruucnuts npenen  **°

6. YueOHO-MeTOAuYeCKOe U MH(OPMAITMOHHOE O0ecTieyeHre TUCITUTITUHBI

6.1. Cincoxk HCTOYHUKOB M JIUTEPATyPhI

OcHosnas numepamypa

I. Kpemep, H. 11I. Maremarnyeckuii aHanu3 B 2 4. YacTp | : yueOHUK U TPAKTUKYM IS
By30B / H. III. Kpemep, b. A. Ilytko, 1. M. Tpumus ; orBerctBenHsblit pegaktop H. L. Kpemep. —
Mocksa : M3natensctBo FOpaiit, 2022. — 244 c. — (Bsicuiee obpazoBanue). — ISBN 978-5-534-
02017-5. — Texkct : anmektpoHHbIH // ObpazoBatenbHas iargopma KOpaiit [calT]. —

URL: https://urait.ru/bcode/490810

2. Kpemep, H. III. Marematuueckuii aHanmm3 B 2 4. YacTp 2 : y4eOHUK U MPAKTUKYM JJIS
By30B / H. IlI. Kpemep, b. A. Ilytko, 1. M. Tpummun ; orBercTBensslii penakrop H. I1I. Kpemep. —
Mocksa : UznatenscTBo Opaiit, 2022. — 389 c¢. — (Bwicmee ob6pazoBanue). — ISBN 978-5-534-
02019-9. — Texkct : anekTpoHHBIH // OOpasoBarenbHas mmiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/470316

Jlonornumenvnas aumepamypa

1. Bricimas MmaTemaTHKa a1 SKOHOMHUYECKOro OakanaBpuara B 3 4. Yacte 1 : yueOHUK H
npaktukym Juist By3oB/ H.IIl. Kpemep, M. H. ®punman, b. A.Ilytko, WM. M. Tpummn ; mnox
penakmueit H. III. Kpemepa. — 5-e wu3n., mepepab. u mon. — Mocksa : M3matensctBo HOpaiiT,


https://urait.ru/bcode/490810
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2022. — 276 c. — (Bsicuiee obpazoBanue). — ISBN 978-5-534-05820-8. — TeKCT : AJIeKTPOHHBIH //
Oo6pazoBatenpHas wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513040

2. Bricmias MaremaTuka i SJKOHOMHYECKOro OakanaBpuata B 3 4. Yacte 3 : yuyeOHUK U
npakTukyMm Juisi By3oB / mopn penakumeit H. III. Kpemepa. — 5-e u3zn., mepepad. u mon. — Mockaa :
WznatenbctBo Opaiit, 2020. — 418 c. — (Bwicmiee obpazosanue). — ISBN 978-5-534-05823-9. —
Tekct : aNeKTpoHHBIM  //  OOpazoBatenpHass  1wiatrgopma  FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/452114

6.2. IlepeueHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTepHET».

HarnmonanpHas snextponnas 6ubnanoreka (HOb) www.rusneb.ru
ELibrary.ru Hayunas snexktponHas 6ubanoreka www.elibrary.ru
OnexrponHas oubnuoreka Grebennikon.ru www.grebennikon.ru

6.3. IIpodeccuoHaabHBIC 0a3bI JAHHBIX 1 HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBbI
Joctyn k npodeccruoHanbHbIM 6a3am naHHbIX: https:/liber.rsuh.ru/ru/bases

WHdopmanroHHbIe CIIPAaBOYHbBIE CUCTEMBI:
1. Koncynsrant Ilmroc
2. Tapanr

7. MaTepuajibHO-TeXHUYECKOe o0ecnevyeHre JUCHUMITHHbI
JlekMOHHBI MaTepuan il CTYJIEHTOB COAEPKUT CTAaTUCTUYECKHE JIaHHBIE, a TaKke

CPaBHUTCIIbHBIC XapaKTCPUCTUKN USMCHCHUA JTUHAMUKHA S9KOHOMHUYCCKUX ToKa3aTeJie.

Jl1is mpoBeieHusl ayAUTOPHBIX 3aHITHIA MO AUCIUILIUHE HEOOXOAMMAa ayIAUTOPHsI, OCHAIICHHAs
[TIK 1 MynpTHUMEANA-TTPOCKTOPOM.

Ilepeyens nporpammuoro odecnevyenus (IIO0)

1. Windows

2. Microsoft Office

3. Kaspersky Endpoint Security

8. OGecneyenne 06pa3oBaTeJHLHOrO MPoLEcca ISl JIMI ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH
30POBbSI H HHBAJH/I0B

B xome peanmuzanyu JUCHUIUIMHBI HCHOJB3YHOTCS CICAYIOUIHE JOMOJHUTEIBHBIE METOJIbI
00y4eHUs, TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M TMPOMEXYTOYHOW aTTecTaluu OOydYarolIuxcs B
3aBUCUMOCTH OT UX WHIAMBHYaJIbHBIX 0COOCHHOCTEH:

® JIs1 CJICHBIX U CJ'Ia6OBI/II[$IHH/IXI JICKIIUN O(i)OpMJ'DIIOTCH B BHUAC DBJICKTPOHHOT'O IOOKYMCHTA,
JOCTYITHOTO C TIOMOIIbIO KOMITBIOTEPA CO CIEHUATM3HPOBAHHBIM TPOTPAMMHBIM O0ECIICUCHHEM;
MUCbMCHHBIC 3aJJaHUusl BBIIIOJIHAIOTCA Ha KOMIIBIOTCPE CO CICHHAJIM3UPOBAHHBIM IIPOrpaMMHBIM
oOecrieueHHEeM WM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM; OOECIICUMBACTCS HHIMBHIYaTbHOE
paBHOMepHOe ocBemieHue He MeHee 300 JIOKC; Il BBIMOJTHEHUS 3aJaHusi MpU HEOOXOIAUMOCTHU
MPEJOCTABIISICTCS YBEIMUYMBAIONIEE YCTPOWCTBO; BO3MOXKHO TaK)Ke HCIOJIb30BaHUE COOCTBEHHBIX
YBEJIIMYMBAIONINX YCTPOUCTB; MUCHMEHHBIC 3a/IaHHs O()OPMIISIFOTCS YBEIMYCHHBIM MPU(TOM; SK3aMeH
1 3a4€T MPOBOMASATCS B YCTHON ()OpPME WIIM BBIMOJHSIOTCS B MMCbMEHHOM (DOpME Ha KOMITBIOTEPE.

® JI NIyXux " CJIa6OCJII)IHIaHII/IXI JICKOUHN O(bOpMJISIIOTC?I B BHUAC JSJICKTPOHHOI'O AOKYMCHTA,
100  TPEJOCTAaBJIICTCS  3BYKOYCWJIMBAIONIAS — ammaparypa WHIWBUAYAIBHOTO  TOJb30BAHUS;
[IMCbMEHHBIE 3aJ]aHUSl BBINOJIHAIOTCS Ha KOMIIBIOTEPE B NHMCbMEHHON (QopMme; 3K3aMeH U 3a4ér
MPOBOJISITCSI B TUCHMEHHOM (hOpME Ha KOMITBIOTEPE; BO3MOXKHO NIPOBEICHUE B (DOpME TECTUPOBAHUSI.


https://urait.ru/bcode/513040
https://urait.ru/bcode/452114
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® ISl JIMI] C HAPYUICHUSMHU OINOPHO-ABUIaTeNbHOIO ammapaTa: JEeKIUH O(OpMIISIOTCS B BUJE
AIIEKTPOHHOTO JOKYMEHTa, JOCTYHOIO C TIIOMOIIBI0 KOMIBIOTEPA CO CHEHUATU3UPOBAHHBIM
IpOrpaMMHBIM  OOecrieueHHeM; THChbMEHHbIE 3a/laHUsl  BBINOJNHSIOTCS Ha KOMIBIOTEpE CO
CHeIHaTM3UPOBAHHBIM NPOTPAMMHBIM OOECIeUeHUEM; dK3aMeH U 3a4€T MPOBOASTCS B YCTHOU (hopme
WJIM BBITIOJIHSIOTCS B MMCBbMEHHOM (hopMe Ha KOMIIbIOTEpE.

[Ipu HE0OXO0AMMOCTH MpeayCMaTPUBAETCS YBEJIIMYEHHE BPEMEHU /171l TIOJTOTOBKU OTBETA.

[Tponierypa npoBeaeHHs MPOMEKYTOUHOM aTTeCTallMM Ui O0y4aroIlUXCs yCTaHABJIMBAETCS C
y4€TOM UX MHIUBUIYAJbHBIX NMCUXO(HU3NUECKX 0coOeHHOCTeH. [IpoMexyTouHas aTTectaius MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipy mnpoBeneHHMH NPOIEAYPHl OLEHUBAHUS pPE3YJIbTAaTOB OOYy4YEHHs IpeaycMaTpuBaeTcCs
UCTOJIb30BAaHUE TEXHUYECKHX CPEICTB, HEOOXOIUMBIX B CBSI3U C MHAMBHIYaJbHBIMH OCOOCHHOCTSMU
oOydJarmuxcsi. OTH CpeAcTBa MOTYT OBbITh HIPEIOCTAaBIEHbl YHHUBEPCUTETOM, WJIM MOTYT
MCTIOJIb30BATHCS COOCTBEHHBIE TEXHUUYECKHE CPEJICTBA.

[IpoBenenue npoueaypsl OLICHUBAHUS PE3yJIbTaTOB OOYyUEHHUS TOIYCKAETCs C MCIOJIb30BaHUEM
JUCTAHIIMOHHBIX 00pPa30BaTENbHBIX TEXHOJIOTHH.

ObecnieunBaeTcss NOCTYNl K HWHGOPMAIMOHHBIM M OuOIMOrpaguueckuM pecypcam B CETU
WuTepHeT 11 Kaxkaoro odydaromierocs B popMax, alaiTUPOBAHHBIX K OTPAaHUYEHUSAM UX 370POBbS U
BOCHPUATHS UH(POPMALIUU:

® sl clenblX M cHaboBUIAMIMX: B IEYaTHOW (opMe yBETUMYEHHBIM HMIpUPTOM, B (dopme
AJIEKTPOHHOTO IOKyMEHTa, B (hopme ayauodaiiia.

® JUIs TIYyXUX U caa0oCbIIIaluX: B IeyaTHol Gpopme, B popMe 3JIeKTPOHHOIO TIOKYMEHTA.

® 1151 00y4aloUIMXCs ¢ HApyLIEHUSIMH OIOPHO-JBUIATEIbHOIO ammapara: B neyaTHou ¢opme, B
(bopMe 3MEeKTPOHHOTO JOKYMEHTa, B (hopme ayauodaiina.

VY4yeOHble ayIUTOPUM A BCEX BHMJOB KOHTAKTHOM M CaMOCTOSTEIbHOH paboThl, Hay4Has
OuOiIMOTEKa W MHbIE TOMEIICHUs Ui OOy4eHHs OCHAILEHbl CHEIHalbHBIM 000pYJOBaHUEM U
y4eOHBIMHM MECTaMHU C TEXHUYECKUMHU CPEACTBAMU O0YyUEHUS:

® IS CJENbIX U CIA0OBUISAIINX: YCTPOMCTBOM JUIsl CKAHUPOBAHUS U YTEHUs ¢ kKamepoil SARA
CE; nucnneem bpaitng PAC Mate 20; npuntepom bpaiins EmBraille ViewPlus;

® I TIIyXUX M CJIa0OCTBIIAIIKMX: AaBTOMATU3MPOBAaHHBIM pabo4YMM MECTOM JJsl JIIOAEH ¢
HapyIIEHHEM ClIyXa U cIa00CBIIIAINX; aKyCTUIECKUH YCUIINTENb U KOJIOHKHY;

® i OOy4YaroIIMXCsl C HapyLIEHUSMU OINOPHO-ABUIATEIBHOIO ammapara: IepeaBHKHBIMH,
peryaupyeMbIMu 3proHomudeckumMu naprtamu CH-1; KOMIBbIOTEpHON TEXHUKOW €O CHELUalbHBIM
IPOTPAaMMHBIM 00eCTIeUeHHEM.

9. MeToauyeckue MaTepuaJbl

9.1. IlnaHbl CeMUHAPCKUX 3aHATHI

Ilenp ceMHHAPCKHUX 3aHATHH: HAYYNTh OPUEHTUPOBATHLCS B CUCTEME IOKA3aTeNIed pe3yIbTaToOB
XO3AUCTBEHHON AEATENBHOCTH Ha MAaKpO- W MHKPOYPOBHSX, OOYyYHUTh METOAAM 3KOHOMUYECKOTO
aHaJIM3a COLIMAJIbHBIX SIBJICHUMN.

Tema: ®@yHKuMs OJHOW mepeMeHHO#: o00JlacThb omnpeaejieHusi, 00/1aCTh 3HAYEHHI,
YeTHOCThH/HEYEeTHOCTh, 00paTHasi pyHkuus. [locTpoenue rpagukoB MeTO10M NPe0dpa3oBaHUS
Bonpocuwl 0na 06cyarcoenus:

1) IMonsiTust pyHKLIMK OIHOM epeMEHHOM: 00acTh OnpeaeeHus, 001acTb 3HAUEHUH.

2) UeTHOCTB/HEUYETHOCTb.

3) ObpaTtHas QpyHKIMS.

4) I'padmiky OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

5) OcHoBHBIE MeTO/IBI TPe0Opa3oBaHus rpauKoOB GYHKIHH.
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Yucaosbie mociaenoBareabHOCTH. [loHsiTHE nIpeaesia U ero cBoicrea
Bonpocwt onsa ob6cyscoenus:
1) Ilonstue uncnoBoil mocnenoBarenbHOCTH. OCHOBHBIE XAPAKTEPUCTUKU: MOHOTOHHOCTb,
OTPaHUYEHHOCTH, CXOJAUMOCTh. beckoHedHO MasTbie 1 0ECKOHEUHO OOJIBIIHIE TOCIE0BATEIPHOCTH
2) [Ipenen nociaea0BaTeIbHOCTU: ONPE/IETICHUE, TEOMETPUUECKUN CMBICII.
3) Apudmernyeckre CBOMCTBa mpenenoB. Packpeitme Heompenenennocreid [ / ][ / ],
[0 — o0],

Ipenen pynkunu Ha OecKOHeYHOCTH M B TouKe. [Ipeaesnbl ajredOpanyecKux BoIpaKeHUil
Bonpocwl 011 06cyacoenus:

1) [Ipenen GpyHkImMy Ha OECKOHEYHOCTH.

2) Ilpenen gpyukuuu B Touke (o Komm).

3) Broluncnenue mnpenenoB anreOpanyecKux BBIPAXKEHHM: pPAaCKphITHE HEONPEIeICHHOCTEH

[ /10 / 1.Tee—el [ / ][0/0].

3ameuarte/ibHbIE Npeae/ibl. JKBUBAJIEHTHbIE 0€CKOHEYHO MaJIble.
Bonpocul onsa oocyscoenus:

1) DxBUBaJICHTHBIC OECKOHEYHO MaJbie (DYHKIIHH.

2) [epBslii U BTOPOI 3aMeUaTENbHbIE MPEeIbI.

BbIuuciieHHe CJI0KHBIX IPOLIEHTOB

Bonpocwt onsa ob6cyscoenus:
1) IIpocThie NPOLIEHTHI.
2) CnosxHbl€ MPOLIEHTHI: MpsiMasi U 0OpaTHBIE 3a]1a4H.

HenpepbIBHOCTH (P)YHKIMH OHOM IEPEeMEHHOM
Bonpocuwl 0na 06cysrcoenus:
1) HenpepriBHOCTH (hyHKIMH B TOUKE. HenmpepbIBHOCTH PYHKIIMHM B HHTEPBAJIC U HAa OTPE3KE.
2) OaHOCTOPOHHHE MPEIETIBI.
3) Touku pa3pbiBa U X KIaCCHPHUKAIUH.

IIpousBoanbie 3j1eMeHTAPHBIX QyHKUMH, npaBujaa au¢depeHUHMPOBaHUs, IPOU3BOIHAA
CJI0KHOM (PYHKIMH
Bonpocwt onsa ob6cyscoenus:
1) I[TonsiTHe MpOM3BOAHOM (PYHKIIUN OJTHON MIEPEMEHHOM.
2) Tabauua Npou3BOAHBIX.
3) IlpousBoaHasi CyMMBI, Pa3HOCTH, MPOU3BECHUS, YACTHOTO ABYX QYHKIUH.
4) [MpousBoiHAS CIIOKHON (PYHKITHH.

IIpousBoanbie BBICHIUX MNOPAAKOB. Jlorapudmuueckasi Npou3BOAHAsS, MPONU3BOAHANA
HesIBHO 3a/1aHHOI pyHKIUMN
Bonpocwt onsa ob6cyscoenus:
1) ITpousBogHBIE BBICIIUX MOPSIIKOB.
2) Jlorapupmuyeckoe nuddepeHIrpoBaHHE.
3) [Ipowu3BogHAs HESIBHO 3aJaHHON (PYHKITUH.

Kacareabnas u Hopmagb. Audpdepenuuna. lipumenenune nuddepennuana nis
NPUOJINKEHHBIX BHIYUCIEHUH
Bonpocwt onsa ob6cyscoenus:
1) YpaBHeHus KacaTeabHONW U HOPMAJIU K KPUBOI.
2) Muddepennman GyHKITUN, TEOMETPHUIESCKUN CMBICIT.
3) [Ipumenenue muddepennnana K NPUOIMKEHHBIM BEIYUCICHHSIM.
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IIpasuio Jlonurans. 3akpenJieHne NpoHAeHHOI0 MaTepHAaJIa

Bonpocwt onsa ob6cyscoenus:
1) Ipasuino Jlonurans st packpeitust Heonpenenennocren  / [0/0], /[ /
2) PackpbITHE HEONIPEAENeHHOCTEH C UCTIONIb30BaHNEeM IpaBuiia Jlomurans.

®opmyaa Teisopa

Bonpocul ons 06cyacoenus:
1) ®opmyna Teitnopa aas MHOTOUICHA.
2) ®opmyna Teiinopa aiist IPOU3BOIBHON (QYHKITUH.

HccnenoBanue (YHKIHUM OJHOW TepeMeHHOiW: Bo3pacTaHue/yObIBaHHE, TOYKH
IKCTpeMyMa, HAuOoJIbIIIee 1 HAMMEeHbIIee 3HAYeHUsI PYHKIINH HA O0Tpe3Ke
Bonpocul ons 06cyacoenus:
1) UccnenoBanue GyHKIIMN HA MOHOTOHHOCTD U DKCTPEMYMBI.
2) Onpenenenre HaUOOJBIIETO U HAMMEHBIIIETO 3HAYCHUS (PYHKIIMH Ha OTPE3KE.

BbINYK/10CTH/BOTHYTOCTh, TOUKH Nepernda, aCHMITOTHI

Bonpocul ons obcyocoenus:
1) UccnenoBanue GyHKINU HA BBITYKIOCTH/BOTHYTOCTh QyHKIUH. Touky mepernoa.
2) AcuMmnToThl Tpaduka QyHKIIHH.

IHoaHoe uccienoBanmne U NOCTPoOeHUe rpadpuka pyHKUMU
Bonpocwl 011 06cyarcoenus:
1) O6mas cxema ucciie1oBaHus (PYHKIIUU U IOCTPOSHUS Tpaduka.

Yactsp 2
@DyHKUMH JABYX [epeMeHHbIX: 00JacTh omnpeaejeHds, JUHUM YPOBHsH, mpejaes,
HeNpepbIBHOCTH
Bonpocwt onsa ob6cyscoenus:
1) OGnacte onpeneneHust GyHKIUMHN IBYX MIEPEMEHHBIX, €€ XapaKTePUCTUKU.
2) CemeicTBO THHUI YPOBHS (DYHKIIMH IBYX TIEPEMEHHBIX.
3) IIpenen u HENPEPHIBHOCTH (DYHKIMH JBYX IEPEMEHHBIX.

YacTrHble npou3BoAHbIC. YacTHBIA U NOJHBIH Aupepennuaabl. IIpumenenue moaHoOro
aupPepennuana K npudInKeHHbIM BbluncjaeHussM. [lpousBoanas ciaoxuoit pyuxumnu. Ioanas
NPON3BOAHAS

Bonpocwt onsa o6cyscoenus:

1) YacTHoe 1 MOHOE MpupaleHne QyHKIUH JBYX ePEMEHHBIX.

2) OmnpeneneHue YacTHBIX MPOU3BOIHBIX. TexHuKa qudGepeHnnpoBaHus.

3) Yactuble u nonHbld quddepeHan GyHKIUN IBYX NepeMeHHbIX. [IpruMeHeHne momHoro
nuddepennmrana K npuOIMKEHHBIM BIYUCICHUSM.

4) ITpousBoHas cnoxHoi GyHkuuu. [lonHas nponsBoaHas.

IIpousBoaHasi no HanpaBJieHUI0. I'paauenT

Bonpocwt onsa o6cyscoenus:
1) ITpon3BogHas O HaNpPaBICHUIO.
2) I'panpueHT QyHKIIMU U €TO CBOMCTBA.

JlokajbHbIe IKCTPeMyMbl (PYHKIMH IBYX NlepeMeHHbIX. MeTo] HauMeHbIINX KBA/IPaTOB
Bonpocwl 0n1 06cyarcoenus:
1) HeoOxoaumble 1 10CTaTOYHbBIE YCIOBHSI JIOKAIBHOI'O IKCTPEMYyMa.
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2) MeTtoa HaMMEHbIINX KBaAPATOB JUIs ONIPEIEICHMSI TapaMETPOB JIMHEHHOW PErPECCUM.

Y C10BHBIH IKCTPEMYM
Bonpocwt onsa ob6cyscoenus:

1)YcnoBHsIii akcTpemyM. MeTon mHOxkuTenen Jlarpanxa.

Heonpenesennblii HHTErpaj: Ta0JMYHbIC HHTETPAJIbI, MIOABEICHHE MO 3HAK
auddepenuualia, 3aMmeHa nepeMeHHbIX
Bonpocwl 0n1 06cyarcoenus:
1) ITonsiTue nepBooOpazHOIl M HEONPEAEIEHHOr0 HHTerpasa. CBOMCTBAa HEONPEIEIEHHOTO

HUHTCIrpaia.
2) OcHOBHEIC MCTOABI UHTCTPUPOBAHUA: METOJ HETIOCPECACTBCHHOTO HHTCTPUPOBAHMSA, METO

3aMCHBI nepeMeHHoﬁ.
Heonpeneneﬂm)lﬁ HHTErpaj: HHTCrpupoBaHUC 10 YaCTAM, HHTCIPUPOBAHHE

PanMOHAJBHBIX Apo0eit
Bonpocwt ons ob6cyscoenus:

1) MeTon uHTErpUpOBaHMsI 110 YACTSM.
1) UnTerpupoBanue palinoHaIbHBIX APOOEH.

Onpenesiennbiid nHTErpaJj. [puiioxxeHus: onpeaeJJleHHOro HHTerpaJa (MJiomaib
KPHBOJIMHEHOHM Tpanenun). 3aKpenJieHue NpPoHIeHHOr0 MaTepuaJia, NoAroToBKa K
KOHTPOJIbHOI padoTte
Bonpocwl 011 06cyarcoenus:
1) CgoiicTBa onpenenenHoro uaTerpaia. ®opmyna Herotona-Jleitonuna.
2) MeTopl BBIYMCIEHUS OIIPEIEICHHOIO UHTETpaa.
3) Beruucienue miomaam miockoi Gurypsl.

HecoOGcTBeHHBIE HHTETPAJIbI
Bonpocul onsa obcyscoenus:

1) UnTerpai ¢ 6ecKOHEYHBIM IPOMEKYTKOM MHTETpUpPOBaHU (1epBoro pona). OnpeneneHus,

rE€OMETPUUYECKUI CMBICT, IPU3HAKU CPABHEHMSL.
2) Unterpan ot pa3peiBHOH QyHKINH (BTOpOTO poaa). OnpeneneHus, FTeOMeTPHIECKUI CMBICT,

MMPU3HAKH CPABHCHUS.

Judpdepenunanbapie ypaBHeHuss 1-ro mopsiika: ¢ pasjejsieMbIMH IepeMEHHbIMMH,

OIHOPOJHbIE, JUHEeHbIe
Llenv 3anamus: KOHTPOJb YCBOGHHS TEOPETUYECKUX IMOJIOKEHUH W OTpaboTKa METOIUKH

pEIIEeHNs TUIIOBBIX IPUMEPOB 0 YKA3aHHOH TEME.
Bonpocul onsa obcyscoenus:
1) Auddepenmansapie ypaBHEHUS 1-T0 MOPSIKA C pa3AeIsIOIIMMUCS TePEeMEHHBIMU.
2) OnHopoauble nuddepeHuanbHble ypaBHEHUs 1-ro nopsaka.
3) Jluneiinpie quddepeHnmanbapie ypaBHEeHHs 1-ro mopsiaka.

JMuddepenunaibible YpaBHeHUs 2-r0 NOpSAKa: JONYCKAKOIINE NOHM)KEHHE INOPSIKA;

JIMHEHHbIE C MOCTOAHHBIMU KO3 (pPunuenTramMu
Bonpocwt onsa ob6cyscoenus:
1) Auddepenumanbaple ypaBHEHUS 2-TO TOPSAKA: AOMYCKAIONINE MOHKEHUE TOPSAKA.
2) Jluneiinple muddepeHNMATBEHBICE  YpaBHEHHS 2-r0  TOpSAKa C  MOCTOSHHBIMH

koa(purmeHTamu.
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Yucnosble psagbl. CpoiicTBa, He0O0XOAUMBbI MNPH3HAK CXOAUMOCTH. Paasl ¢
NMOJIOKUTEJbHbIMM 4ieHamu. I[Ipu3Haku cxoamMocTH (KpuTepuii, cpaBHeHus, [lamamOepa,
Kommn)

Bonpocwt onsa ob6cyscoenus:

1) OcHOBHBIE MOHATHS YUCIOBBIX pAa0B. CBOICTBA, HEOOXOIUMBII MPU3HAK CXOTUMOCTH.

2) Pappl ¢ monoXUTENbHBIMM ujeHamH. llpu3Haku cxogumocTu (KpuTepui, CpaBHEHMUS,
JHanambepa, Komn).

3Hakodepenywmuecss ¥ 3HakonepemMenHble psabl. IIpusnak JleiitOnuna. 3akpenuieHue
NPOIICHHOI 0 MaTepHuaJia
Bonpocwi ona o6cyscoenus:
1) 3nakouepenyromuecs psaasl. [Ipuznak Jleribnuma.
2) 3nakonepeMeHHbIe psbl. MccnenoBanue Ha aOCONMIOTHYIO U YCTIOBHYIO CXOUMOCTb.
3) Beruucienue cymMmbl psijia ¢ 3aJJaHHOM TOYHOCTBIO.



