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JIner akTyanusanuu padoyeil nporpaMMsl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu kadeapel [IpukmanHoil MaTeMaTHKU U HHPOPMATHKU

IIpotokom ot 20 1. Ne
3aB. kadempoii 10.A. 3BekoB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3acefaHuu kadgeapel [IpukmanHoil MaTeMaTHKU U HHPOPMATHKU

IIpotokom ot 20 1. Ne
3aB. kadeapoii 10.A. N3BekoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl [IpukiagHOl MaTeMaTHKH U HH(POPMATHKH

[IpoTokom o 20 1. Ne
3aB. kadeapoii 10.A. N3BekoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kadeapsl [IpukiagHON MaTeMaTHKH U HH(POPMATHKH

[IpoTokom o 20 1. Ne
3aB. kadeapoii 10.A. N3BekoB




1 ean ocBOEHUSI TUCHMILINHBI (MOIYJIs1)

Ilenb ocBoeHUs IUCHMIUIMHBI «MaTremMaTHKa» COCTOMT B IOJYYEHHUHM CTYyJIEHTaMu
(GyHIaMEHTAIbHBIX MAaTeMaTUYeCKMX 3HAHWM W TMPOYHBIX NPAKTHUYECKUX HABBIKOB I10
HCIIOJIF30BAaHUIO METOJIOB MAaTEMaTHYECKOI'0 aHaiau3a JJId HCCIEeHOBAaHMS MaTeMaTHUYSCKHX
MoO/ieJIel TeX WUJIU WHBIX MPOIECCOB U SBJICHHM, B TOM YHCIIE U SKOHOMHYECKHX, JIJISl TOJTYYCHUS
AHAJIMTUYECKUX U YMCICHHBIX PEUICHUM MOCTaBJICHHBIX 3a/1a4.

JIns nocTrKEHHs TOCTABIEHHOM LIENH B Kypce «MaremaTuKay pelaroTcs 3a1a4uu:

- Pa3BUTHUSA JIOTUYECKOTO U AJITOPUTMHYECKOTO PEIICHUS;

- OBJIaJICHUS OCHOBHBIMU METOJIaMH UCCJIENOBAHUS U PELIEHU MATEMATHYECKUX 3a/aY;

- BBIPAa0OTKY YMEHHS CaMOCTOSTEIBPHO pPACHIMPATh MaTeMaTHYECKUE 3HAHHUS W
MPOBOJIUTh MATEMATHUYECKUHN aHATIN3 SKOHOMUYECKUX 3a/1ay4;

- UCIIOJIb30BaHUE METOJIOB MAaTEMATHYECKOI0 aHaJIu3a U €ro MoJielied B MPaKTHYECKON
JESATEIbHOCTH C MPUMEHEHHUEM COBPEMEHHOM BBIUYMCIUTEIHHOU TEXHUKH;

- O3HAaKOMUTH CTYAEHTOB C OCHOBHBIMM MAaTE€MaTHYECKUMH METOJAMH M MOJEISMHU
WCCIICIOBAHUSI BEPOATHOCTHBIX 3aKOHOMEPHOCTEM MAacCCOBBIX OJHOPOAHBIX  CIIy4alHBIX
COOBITHH.

2 MecTo TMCUMILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/IbHOH MPOrpaMmbl

Hucnumuinaa Martematuka BXOIUT B O0S3aTENbHYIO YacTh y4eOHOro IUTaHa
00pa30BaTeNbHOI MPOTrpamMMBbl.

Jns  w3ydeHWss  JUCHUIUIMHBI  HEOOXOIUMBI  3HaHUS  (YMEHHs,  BJIAJCHUS),
c(hOpMHUPOBAHHBIE B Pe3YyIbTaTe U3YUCHUS TUCHUIUINH/ IPAKTHK:

Jns  w3ydeHWss  JUCHUIUIMHBI  HEOOXOIUMBI  3HaHUS  (YMEHHS,  BIAJCHUS),
c(OopMHpOBAaHHBIE B pe3yJIbTaTe U3YUEHHs Kypca MaTeMaTUKU B 00BEME MporpaMMbl CpeaHen
IIKOJIBI.

OcBoeHME JaHHOW JUCLUILINHBI IPEATIONAraeT, YTO B PE3yJIbTaTe U3Y4YE€HHUS IIKOJIBHOIO
Kypca MaTeMaTUKH 00ydJaroIuiicsi nMeeT cOpMUPOBAHHOE MPEJICTABICHUE O MaTEMaTHKE Kak
YHHUBEPCAJIBHOM fI3bIKE€ HayKH, 00 MIEsIX W METoJax MaTeMaTHKH, BiaJeeT MaTeMaTHYeCKUMHU
3HAHUSIMM M YMEHUSIMHM, COOTBETCTBYIOUIMMHU DenepaibHOMY KOMIIOHEHTY T'OCYIapCTBEHHOIO
CTaHJapTa oo1ero oopa3oBaHus, UMEET Pa3BUTOE JIOTHYECKOE MBIIUIEHUE, TPOCTPAHCTBEHHOE
BOOOpakeHue, 00J1aJaeT BBICOKUM YPOBHEM aJITOPUTMHUUYECKOM KYJIbTYpPHI.

3HaHUSA M YMEHMs, YCBOEHHBIE B MpOIECCe M3YyYEHHUsS MATeMaTUKU HEOOXOAUMBI IS
OCBOEHUS JPYTUX AUCLUUIUIMH €CTECTBEHHOHAYYHOT'O U PO(eCCHOHAIBLHOIO LIUKIIOB.

3HaHus (YMEHHUs, BIaJCHMs), MOTy4YEeHHbIE TPU U3YYEeHUH JAaHHOM TUCHUIUIMHBI OyIyT
HEOOXOIUMBI JJIs1 U3yYCHHS TUCIUATUTHH/TIPAKTHK:

Teopus ¢punancos

Metobl 00paboTKH 3KOHOMUYECKOI HH(popMaIu

OneHka CTOUMOCTH NMPEANPUATHS (OpraHu3alnn)

@duHaHCOBOE MJIAHUPOBAHUE U TPOTHO3UPOBAHHE

3 Komnerenuuu odyyaromierocsi, popMmupyembie B pe3yJibTaTe 0CBOCHUS

AUCUMILIMHBI (MOYJISI) U IVIAHMPYEMbIe Pe3yJIbTaThl 00y4eHUs1

B pesynbrare ocBoeHMs AUCHMILTUHBI (MOayIs) «MaTemaTtukay o0yJaronuiicst J0KeH
o01agaTh CIeayIONMMH KOMIETEHIIUSIMMU:

KO,Z[ HHIUKATOpa I/IHIII/IKaTOp JOCTHIXXCHHUA KOMIICTCHIIMHN

VYK-1 CnocobeH OCyHmEeCTBIATh TMOUCK, KPUTHYECKUH aHaIu3 M CUHTEe3 HH(popMau,
IPUMEHSATh CUCTEMHBIM MOJXO0/1 JUISl PELICHU TOCTABJICHHBIX 3a/1a4




YVK-1.1

AHanmu3upyeT  3amady, BbIeNsAs ee  0a30BbIe  COCTABIISIIONIHE,
paccMaTrpuBaeT W IpeajaraeéT  BO3MOXKHBIE  BapUAHThl  pELICHUS
IIOCTaBJICHHON 3aJ1a4uM, OLIEHUBAsi NX JOCTOMHCTBA U HEJOCTATKH

YK-1.2 Onpenenser, WHTEPIPETUPYET U PAHKUPYET HHPOPMAIHIO, TPEOyeMyro
JUISL PEIICHUs] TIOCTABIICHHOW 3aJjauM; OCYIISCTBIISICT MOMCK HH(pOpMAaIu
110 Pa3JInYHBIM TUIIAM 3aIPOCOB

YK-1.3 I[Ipu  o6paboTke wHPOpMamMK  oOTIMYaeT (AKTBI OT  MHCHHH,

WHTEPIIPETAINA, OIEHOK, (POPMHUPYET COOCTBCHHBIE MHEHUS M CYXKICHHS,
apryMEHTHUPYET CBOM BBIBOALI U TOUKY 3PCHUS




4. CTpyKTypa, 00b€M H conep:kaHue JMCIUIIIMHBI (MOLYJIs)

OO01mast TpPyA0EMKOCTh AUCIMILIMHBI COCTABIIACT 6 3aUeTHBIX eauHuUIl 216 akajl. 4acoB, B TOM YHCIIC:
— KoHTaKkTHas padora — 128,05 akaz. yacos:
— aynutopHas — 123 akaj. 4acos;

— BHeayauTopHas — 5,05 akan. 4acos;

— caMocTosTeNIbHas paboTa — 52,25 akaj. 4acos;
— B (hopme mpakTHIecKoi moaroroBku — 0 akan. yac;

— MOATOTOBKA K dK3aMeHY — 35,7 akaj. Jac

dDopMa arTecralluu - 3a4€T, 9K3aMCH

AynutopHast g¢e
o KOHTaKTHasi paboTa E 5 dopma Tekymero
=
= B aKaj. 4acax 5} Bung KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) E R . P Kon
S 3 © | caMOCTOSATENIFHON |  yCIIeBaeMOCTHU U
JUCIUATIIAHBI 5 [ o KOMIIETEHIIHH
O Q& paboThI MIPOMEKYTOYHOM
nab. | mpakt. | 3
Jlek. Z s aTTecTaluu
3aH. 3aH. | O &
1. 1. DjeMmeHTh  JIMHEHHOH,
BEKTOPHOM anreOpbl u
AQHAJIMTUYECKOH TeOMETpUU
1.1 1.1. DueMeHTHI JTUHEHHOMU
- BBIIIOJIHEHHUE
anreOpsI: MaTpPHIIBI,
OIIPEICTUTEITH CHCTEMBI TPaKTHHICCKOTO
p 8 ’ 6 4 4 3aganus Ne 1 - TtecT Ne 1
JHUHEHHBIX  anreOpanvecKkux .
. «JIuaetiHas
YpaBHEHHI; OanaHcoBbIC AreGpay
MOJENH B DKOHOMHKE P
1
- BBIIIOJIHEHUE
MPAKTUYECKOTO
1.2 1.2. BekropHas anrebpa u 3ananus Ne 2 - TecT Ne 2
aHAJTUTUYECKas TCOMETPHS Ha 5 4 5 «BekropHast - UTOTOBBIA TECT IO
TUIOCKOCTH anrebpa u pasmeny 1
aHaTUTHYECKas
TEOMETPHSD
Wroro no pazneny 11 8 9
2. 2. MaremaTHYeCKHil aHAIN3
- BELITNIOJTHEHNE
2.1 2.1. [Ipenenst HPaKTUYECKOr O
IIOCJICA0BATEILHOCTH u 5 4 5 3aJIaHus 110 TeMe - tect Ne 3
¢byHKIMN «MatemaTHyeCcKU
W aHaJIu3»
- BEITNIOJTHEHNE
NPaKTHYECKOTO
2.2 2.2. HenpepsIBHOCTE
) pep 1 5 6 5 3aJaHus 110 TEME - tect Ne 3
(bynKumm; TOUKH pasphiba «MaTteMaTHYeCKH
¥ aHAIIN3)
- BEITNIOJTHEHNE
NPaKTHYECKOTO
2.3 2.3. IIpousBoanas
. P A N 5 6 5 3a7aHus 110 TEME - tect Ne 3
(yHKLIMU OTHOW TIEepeMEHHOM «MaTeMaTHICCKH
¥ aHAIIN3»




- BBIIIOJIHCHUEC

24 2.4. HeonpeneneHHbIH, MIPAKTUYECKOTO
orpeiesIeHHbII u 5 6 5 3aJlaHus 110 TeMe - TecT Ne 3
HECOOCTBEHHBIH HHTETpal «MaremaTHaecku
i aHamu3»
- BBINIOJIHEHNE
MIPAaKTHYECKOTO
25 2.5. OyHKIMU 5 6 5 | 3aAaHud 1O Teme - tect Ne 4
HECKOJIbKIX TIEPEMEHHBIX ' «DynHK1IIMN - UTOTOBBIN TECT
HECKOJIBKHX
MIEPEMEHHBIX»
Uroro no pazneny 25 28 25,1
3. 3auér
3.1 TToAroToBKa K SK3aMeHY DK3aMeH
Hroro no pazneny
Hroro 3a cemectp 36 36 34,1 3au€T
4. 3. Teopus BeposITHOCTEH
- BBITIOJTHEHNE
HPaKTHYECKOTO
4.1 3.1. CnyqaiiHbie cOOBITUS 10 10 3a7aHus 110 TEME - tect Ne 5
«Teopus
BEPOSATHOCTEN
- BBITIOJTHEHNE
. HPaKTHYECKOTO
4.2 3.2. Cayuaiinble P
4 6 3a7aHus 110 TEME - tecT Ne 5
BEJINYUHEI
«Teopus
BEPOSITHOCTE»
Wroro no pazpeny 14 16
5. 4. MaremaTnueckas CTaTUCTHKA
- BBITIOJTHEHNE
51 4.1. Toueunsle u MIPAKTHYECKOTO
UHTEPBAJIbHbIE OLIEHKHU 2 6 3aJlaHud 10 TeMe - TecT Ne 6
BBIOOPKH «MaremaTH4ecka s
CTaTUCTHKA»
- BBITIOJTHEHNE
NPaKTHYECKOTO
52 4.2. IIposepka P
1 8 3a7aHus 110 TEME - tecT Ne 6
CTaTUCTHYECKUX THIIOTE3
«MaremaTHnuecka s
CTAaTHCTHKa
- BBITIOJTHEHNE
5.3 43. Amnanus
- NPaKTHYECKOTO
3aBHCUMOCTEH - tect No 6
4 18,15 | 3amanus mo teMe N
(KOppeTSIHOHHO- - UTOTOBBIA TECT
N «MaremaTHnuecka s
PErpecCHOHHBIN aHaH3)
CTATHCTHKA
Hroro no pazneny 3 18 (18,15
6. Dx3ameH
6.1 Dx3ameH
Hroro no pazneny
Hroro 3a cemectp 17 34 18,15 9K3aMeH
Hroro no gucuuruimae 53 70 52,25 3a4eT, SK3aMeH




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

Peanuzanusi KOMIETEHTHOCTHOTO TOJIXOJa MpeAyCMaTpUBAaeT HCIOJIb30BaHUE B
y4eOHOM Mpolecce aKTUBHBIX M MHTEPAKTUBHBIX (POPM IPOBENEHUS 3aHATUN B COUCTAHUU C
BHEAYJIMTOPHON paboToii ¢ 1enpio GopMupoBaHUS U pa3BUTUS MPOGECCHOHATBHBIX HABBHIKOB
obOyuaromuxcs. CormacHo 1. 34 Tlopsiaka opraHM3alii U OCYIIECTBICHUS JIEATEIBHOCTH TIO
o0Opa3oBaTeNbHBIM MporpaMmaM OakallaBpuara BbICIIEro oOpa3oBanus (yTB. npukazom MOuH
P® or 05.04.2017 r. Ne 301), npu nipoBeZcHUM y4EOHBIX 3aHATHI 00ECIICUYMBACTCS PA3BUTHE Y
00y4aromuxcsi HaBBIKOB KOMAHJHOM pa0oThl, MEXKIMYHOCTHOW KOMMYHHKAIUH, MPUHSATHUS
pELICHM, JUAEPCKUX KauecTB, B TOM YHCJIE€ C YYETOM pETHOHAJIBHBIX OCOOEHHOCTEH
npodecCuoHaNBHOM JIeATEIbHOCTH BBITYCKHUKOB U TOTpeOHOCTEH paboTonaTenei.

BriOupas Ty win MHYI0 TEXHOJOTHIO PabOThI ¢ 00YYAIOIUMHUCS, HEOOXOIUMO UMETh B
BUJY, YTO HanOombuiero 3gpQexra oT ee MPUMEHEHUS MOXHO JOCTUYb, €CIIU YYUTHIBATH LIEITU
o0Opa3oBaHMs, Ha pean3alliio KOTOPHIX JOJDKHA OBITh HampaBlieHa H30Mpaemasi TEXHOJOTHS,
coJiep’kaHue, KOTOpOe MPEACTOUT NepeaaTh 00yJarouMCs ¢ ee MMOMOIIBIO, a TAKXKE YCIIOBUS, B
KOTOPBIX OHA OY/IET UCTIOIb30BAThCS.

B Hameit pabote MbI UCIIONIb3yeM CIEIYIOIIEE.

1. TpamunmonHsle oOpa3oBarelbHbIe TexHOJOrHH. OpraHuzamys 00pa30BaTEIBHOTO
mpolecca, NOpeanojiaraeT MNPsSMYI0 TPAHCISALUUIO 3HAHUN OT TpernojaBareis K CTYICHTY
(MIperMyILIECTBEHHO Ha OCHOBE OOBSCHHUTEIBHO-UUTIOCTPATUBHBIX METOMOB OOYyYEHUS).
YueOHasi AESITETbHOCTh CTYJIEHTa HOCUT B TaKUX YCIOBUAX, KaK MPaBUIO, PENPOIyKTHUBHBIN
Xapakrep.

@DopMbl yueOHBIX 3aHATHI:

- uWHPOpPMALMOHHAS JIEKIUS — IOCJIENOBATEIbHOE W3JI0KECHHE MaTepuaia B
JTUCITUIIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE PEUMYILIECTBEHHO BepOAIbHBIMU CPEJICTBAMH.

- IPAaKTUYECKOE 3aHATHE, MOCBIIIEHHOE OCBOSHHIO KOHKPETHBIX YMEHHUI M HABBIKOB 110
NPEJIOKEHHOMY aJITOPUTMY.

2. Texuomoruu mpoeKTHOro oOydeHus. OOpa30BaTeNbHBIA TPOIECC TOCTPOCH B
COOTBETCTBUHM C QJITOPHUTMOM IIO3TAITHOTO pEHICHUs] MPOOIEMHON 3aJaud WM BBIOJHEHUS
yuyeOHOro 3amaHus. [IpoekT  mpenmojiaraeT  COBMECTHYKO  Y4e€OHO-TIO3HABaTENbHYIO
JeSITeIbHOCTD TPYIIIBI CTYJCHTOB, HAINPABICHHYIO Ha BBIPAOOTKY KOHIICTIIIMH, YCTaHOBIICHHE
neneit u 3a1a4, GopMyIUPOBKY OXKHIAEMBIX Pe3yJIbTAaTOB, ONpe/eleHNne NPUHIIUIIOB U METOIUK
pelIeHusl TOCTaBJICHHBIX 3ajad, IUIAHUPOBaHHWE XoJa paloThl, TOWCK JOCTYMHBIX U
ONTUMAJIBHBIX PECYpPCOB, MOATAMHYIO pean3aluio MaHa paboThl, NPE3EHTAIMI0 PE3YIbTaTOB
paboThl, WX oOcMbICIeHHe © peduekcuto. [IpuMeHseTcss B OCHOBHOM JUIsl Iepexoja
KOMIIETEHIIMM HA YPOBEHb BJIJCHUS.

OCHOBHBIE THITHI IPIMEHSEMBIX HAMH B 00pa30BaTEeIbHON JAEATEIbHOCTH TIPOCKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa MNpuOIKeHa K Qopmary HaydHOTo
UCCIIEIOBAaHMS ([IOKA3aTeIbCTBO AKTYaIbHOCTH TEMBI, OIpENEIeHne HAYYHOH TpoOIeMBl,
npeaMera U o0BbEKTa MCCIIENOBaHUs, Iefiell M 3a1ad, METOJO0B, MCTOYHHKOB, BBIIBHXKEHHE
TUTIOTE3bI, 0000IIEHNE PEe3yIbTaTOB, BBHIBOJABI, 0003HAYEHHWE HOBBIX MpobieM). Pesymbrarom
ABJIsieTCs yyeOHas KapTa 1o MOJIYJII0 Hallle 00pa3oBaTebHOM MPOrpaMMmBl.

TBOpYECKHIT TPOEKT, MPEANOJAralolii B OTIMYUE OT NPEAbIAYIIEr0o, KOHEYHBIN
IPOAYKT B CIEIYIOUIMX BapHaHTaX — ra3eTra K MCTOPUYECKU 3HAYMMOMY «MaTeMaTHYeCKOMY»
coObITHIO (TIpa3mHUK yucna «[Im» U T.11.); «MaTeMaTHuecKas» OTKPBITKA (CBOETO pojia yueOHast
KapTa, TOJIbKO HehopManbHO, KpacOUHO O(OpMIIEHHAs!; BUACOPOIIUK «S Haydy Bac pemarsb ...»
U T.II.

WHpopMalMOHHBII MPOEKT — Yy4yeOHO-TIO3HaBaTeNbHAs JEATeNBbHOCTh C  SIPKO
BBIDQKEHHOW 9BPUCTUYECKOH HANpPaBICHHOCTHIO (ITOMCK, OTOOp ® CHCTEMAaTH3alus
UHPOPMALIUU O KAKOM-TO 0OBEKTE, 03HAKOMJIEHHE YYACTHHUKOB IPOEKTA C 3TOM MHPOpManuei,
ee aHaIM3 U 0000IIeHNE U, HAKOHEII, IPE3EHTAITUS 110 TPAKTUYECKOMY TIPHIIOKECHHIO).



4. VHpopMaMOHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTeNbHbIE TeXHOoJoruu. OpraHuzanus
00pa3oBaTeNLHOTO MpoIecca C MPUMEHEHUEM CICIHATU3UPOBAHHBIX MPOTPAMMHBIX Cpel U
TEXHHUYECKUX CPEICTB paboThl ¢ uHpopmanued (MHOOPMALMOHHYIO Cpely YHUBEPCHTETa

MOODLE).

6 YueOHO-MeTOAMUYECKOE O0ecTieueHHe CAMOCTOSITeIbHOI PadoThl 00yYa0IMXCA
[Ipencrasieno B nmpuiioxeHuu 1.

7 OueHO4YHbIE CPeACTBA sl IPOBEIEeHUS POMEKYTOUHOM aTTeCTALNU
[IpencraBieHbl B MPUIOKEHUU 2.

8 YueOHO-MeTOAMUYECKOEe M HH(pOPMALIMOHHOE o0ecTieueHne T CHUTITHHBI (MOTYJIA)
a) OcHoBHAas JuTEpaTypa:

1. Ilunauer B. C. Beicimas maremaruka: ydeOnuk / B.C. IllumaueB. — Mocksa:
NH®PA-M, 2019. — 479 ¢. — (Beiciiee obpazoBanue). — WWW.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Tekcrt: AJIEKTPOHHBIN. - URL:

https://new.znanium.com/catalog/product/990716 (mara o6pamienus: 06.04.2024) — Pexum
JIOCTYTIA: JIJIsl aBTOPH3. TIOJIb30BATEIICH.

2. Maremaruka: y4e6. mocobue / FO.M. lanunos, JI.H. XKypbenko, I'.A. HukoHosa,
H.B. Huxonosa, C.H. Hypuesa ; noxn pen. JL.H. KypOenko, I'.A. Hukonosoii. — Mock-Ba:
NH®PA-M, 2019.— 496 c.— (Bsicmiee obpa3oBanue: bakamaBpumar). - ISBN 978-5-16-
102130-9. - Tekct: anekrponnsid. - URL: https://new.znanium.com/catalog/product/989799
(mata obpamenus: 06.04.2024) — Pexxum goctymna: uist aBTOPH3. MOIb30BATENECH.

0) /lomosiHUTEIbHAA JIUTEpaTypa:

1. Teopusi BepoSTHOCTEH W MaTeMaThHyeckas CTaTHCTHKa: Y4eOHoe mocobue / bu-
prokosa JL.I'., Boopuk I'.1., Marsees B.I., - 2-¢ uzn. - Mocksa: HUL] MH®PA-M, 2017. - 289
c. (Boiciee obpasoBanue: bakanaBpuat) ISBN 978-5-16-011793-5. - TekcT: 351eKTpOHHBIN. -
URL: https://new.znanium.com/catalog/product/370899. (mara oOpamenus: 06.04.2024) —
PexxuMm goctyna: Juist aBTOpU3. MOJIb-30BaTeNeH.

2. Marematuka B mpuMepax W 3amadax: y4de0. mocobuwe / O.M. [ertsipera, JI.H.
XKypbenko, I'.A. Hukonosa, H.B. Hukonosa, C.H. HypueBa. — Mocksa: UH®PA-M, 2019. —
372 c. — (Bricmee oOpasoBanme: bakamaBpuar). - ISBN 978-5-16-102288-7. — Tekcr: smek-
tpounbiit. — URL: https://new.znanium.com/catalog/product/989802. (nara oOpaieHus:
06.04.2024) — PexuM J0OCTY-T1a: JUIsi aBTOPH3. MOJIb30BATEIICH.

3. Hanko, ILE. Beiciias maremaTtuka B yHpakHEHUsX M 3agadax. (B 2-x yacTsix)
[Texcr] / II. E. Jauko, A.T.Ilomos, T. 5. KoxeBuukoBa. - M.: Beicmias mkoma, 1986-2009.
ISBN: 978-5-488-02201-0. - 60nee 1000 1.

®duxtenrosbil, [.M. OCHOBBI MaTEeMaTHYECKOTO aHaau3a: yueOHuK: B 2 uacTsax / [.M.
®uxtenronsll. — 11-e uzn., crep. — Cankr-IlerepOypr: Jlans, [6. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1. — TeKcT : AMEKTPOHHBIN // DIIEKTPOHHO-OMOIMOTEeYHAS
cucrema «Jlamby: [caiit]. — URL: https://e.lanbook.com/book/112051 (mata oOpartieHwUs:
06.04.2024) — Pexxum J0OCTY-T1a: I aBTOPH3. MTOJIb30BATENICH.

4. ®uxrteHroisll, .M. OCHOBBI MAaTEMaTHYECKOTO aHaM3a: yueOHHK: B 2 yacTsx / .M.
®uxrtenronsll. — 10-e m3., crep. — Cankt-IlerepOypr: Jlans, [0. r.]. — Yacts 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — Tekct: 31neKTpOHHBIHN // DeKTpoHHO-OMOInoTeyHas
cucrtema «Jlaupy: [caiit]. — URL: https://e.lanbook.com/book/115730 (xara oOpamieHus:
06.04.2024). — Pexxum nocTyma: ajsi aBTOPH3. OJIb30BaTeleH.

5. [llunaues B. C. 3agaunuk mo Beiciiel Maremaruke: yueod. mocobue / B.C. Illunaues.
— 10-e u3n., crepeorun. — MockBa: THOPA-M, 2020. — 304 c. — (Bricmee



https://new.znanium.com/catalog/product/990716
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https://new.znanium.com/catalog/product/989802
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https://e.lanbook.com/book/115730

oOpazoBanme). - ISBN  978-5-16-101831-6. — Tekcr: osnmekrponnsii. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeToanueckune yKazaHusi:

1. AbpamoBa, .M. DnemMeHTbl BEKTOPHOW anreOpbl M aHAIMTHYECKOW T'€OMETPHH:
Metoanueckue ykaszaHus it cTyaeHToB | kypca Bcex cnenmansHocteid. — MI'TY, 2008. — 16 c.

2. AxmanoBa, 3.C. Heonpenenennsiii uaterpai: Terpaap-koHcnekt — MI'TY, 2008. —
23 c.

3. Baxpymena, M.A. Kpubie u moBepxHocTH 2 mopsnaka. [lomspHas cuctema Koop-
nuHart. [Ipaktukym — Marautoropek: I'OY BITO «MI'TY um. I''M. HocoBay, 2009. — 19 c.

4. TopsiueBa, H.A. Teopus (yHKIHMII KOMIUIEKCHOTO IepeMEHHOro: MeToauueckue
yKa3aHUs ¥ BapUaHThl WHAMBHUIYAIbHBIX 3aJlaHUH JIJIS CTYACHTOB BCEX CHEIHMAIBHOCTEH —
Marnurtoropck: 'OY BIIO «MI'TY um. I'"U. HocoBa», 2011. — 28 c.

5. I'pauena, JI.A. OnpeneneHHbIN HHTErPal: METOJUYECKUE YKAa3aHUs IS CTYIEH-TOB —
Marnurtoropck: 'OY BIIO «MI'TY um. I'.11. HocoBay, 2010 — 12 c.

6. I'paueBa, JI.A. DineMeHTHI JTMHEHHON anreOpbl, BEKTOPHOW anredpsl U aHATUTUIECKON
reoMerpun: YdeOHoe nmocodue. - Marauroropck: 'OY BIIO «MI'TY um. I''1. HocoBay, 2010
-63c.

7. I'yruna E.M. JlaGopaTopHblil mpakTUKyM O cTaTHcTuke ¢ npuMeHeHnem EXCEL:
Mertoa. yka3. i J1abOpaTOpHBIX pabOT MO MATEeMaTHYECKOW CTaTHCTHKE.- MarHHUTOTrOpCK:
'OV BIIO «MI'TY um. I'.'1. Hocoay, 2009 — 40 c.

8. MzocoB A.B. T'apmonmdyeckmii aHanm3: MeTOAMUYECKHE YKa3aHUS W BapUaHTHI
3aJJaHUM A7 CAMOCTOSITENIbHOM paboThl U KOHTPOJIA 3HaHMi cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CoOwsitusi u BeposTHOCTb. Yacte 2. Merox. yka3. -
Marnutoropck: 'OY BITIO «MI'TY um. I'.1. Hocoa», 2010. — 25 c.

10. Masiuenko, E.I1. [IpousBoanas u quddepennman pyaxmun. [Ipakrukym.- Marauto-
ropck: 'OV BIIO «MI'TY um. I'.1. Hocoay, 2010. — 38 c.

11. Masiuenko E.I1. UccnenoBanue Qynkiuit u nocrpoenne rpaduxos. [Tpaktukym. —
Marnutoropck: 'OY BIIO «MI'TY um. I'.'1. Hocoa», 2011. — 20 c.

12. CaBymkmna H.®. Kombunaropuka. CoObiTHe U BeposTHOCTh. Yacth |
Kombunaropuka. Anrebpa coOwiTuii: MeToa. ykazaHus Mo AucHMILTUHE «MaTemMaTHKay s
cTyneH-ToB | kypca Bcex crenmanpHOocTelt. — MI'TY, 2007. — 17 c.

r) [IporpammHuoe ob6ecneuenue u UntepHer-pecypceni:

IIporpammHoe o0ecnieyenune

Haumenosanue [10 Ne moroBopa Cpok JeiiCTBUS JTUIICH3UU
7Zip ¢B0001HO pacmpocrpansemoe I10 0eccpoyHO
MathCAD v.15

Education J1-1662-13 ot 22.11.2013 OeccpodHo
University Edition

STATISTICA B.6 |K-139-08 ot 22.12.2008 0eccpouHO

FAR Manager cB00O0IHO pacrpoctpansemoe [10 06eccpoyHO

IIpodeccnonanbHble 6a3b1 JaHHBIX H MH(GOPMAIMOHHBIE CIPABOYHbIEC CHCTEMbI
| HasBanue kypca | CchlIKa



https://new.znanium.com/catalog/product/1042456

HamumonansHas nHpopMannonHo-aHaymTrueckas |URL:
cucrema — Poccuiickuii MHIEKC HaydyHOro nuTupoBanwus(https://elibrary.ru/project risc.a
(PUHIL) sp

ITouckosas cuctema Akagemus Google (Google Scholar) |URL: https://scholar.google.ru/

®DenepalibHBIN 00pa30BaTEIBHBINA MOPTAT — JDKOHOMHMKA.
Conmonorusa. MeHeKMEHT

OnekrpoHHbie pecypebl Oubmmoreku MITY wum. I'.H.|https://host.megaprolib.net/MP
Hocosa 0109/Web

9 MaTepuajibHO-TEXHHYECKOE o0ecredyeHne JUCHUILINHBI (MOLYJIf)

http://ecsocman.hse.ru/

MarepuanbHO-TEXHHUECKOE 00eCTIeUeHHE qUCIUIUINHBI BKITIOYACT:

MarepuanbHO-TEXHHUECKOE 00eCTIeUeHHEe JUCIUIUINHBI BKITIOYACT:

- YdeOHbIe ayIUTOPUH TSl TIPOBEACHUS TIPAKTHUUYSCKUX 3aHSATUH, 3aHATUH JICKITMOHHOTO
THUIIA, TPYIIOBBIX U MHIUBHUIYaJIbHBIX KOHCYJIBTAIMH, TEKYIIET0 KOHTPOJIS M MPOMEKYTOUHOU
arrecranuu. OcHallleHUe:MyJIbTUMEIHIMHBIE CPEJICTBA XPAHCHUS, MEepPeIadyu U MPEICTaBICHUS
uHpopmanuu. KoMmIiekc MeToauyeckux  pa3paboToK  (pa3gaTodyHOro  Marepuana U
METOAMYCCKUX YKa3aHW) M\WJIM KOMILICKC TECTOBBIX 3a/JaHUil IS OJArOTOBKHA U MPOBEIACHHUS
MPOMEKYTOUHBIX M PYOCIKHBIX KOHTPOJICH.

- Ilomemenuss 1 caMOCTOSTENBHOM  paboThl  oOydaromuxcs. OcHaieHue:
nepcoHaabHble KoMIbioTepsl ¢ maketom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BATENBHYIO CPETy YHUBEPCHUTETA.

- IIporpammusie cpeactBa: MS Windows (Ne . Microsoft Imagine Premium D-1227-
18 ot 08.10.2018 1o 11.10.2021; D-757-17 ot 27.06.2017 no 27.06.2018);

MS Office 2007 (Ne 135 ot 17.09.2007, 6eccpouro);

ApxuBaTop /Z cBOOOHO paclpoCTpaHsemMoe, OECCPOUHO);

MathCad (Ne suir. 43813518 D-1662-13 ot 22.11.2013).

- Tlomemenune s XpaHEHUS € TPOPUIAKTHUSCKOTO OOCITY)KUBaHUS YIeOHOTO
obopynoBanus. OcHaiieHue: mKadbl 1715 XpaHeHUs Y4e0HO-METOINYECKON TOKYMEHTAIIUH.

NMPUJIOXKEHUE 1 [MpumepHbie npakmu4eckue 3a0aHusi:

«JluHenHan, BeKkTOpHas anrebpa n aHanuTu4yeckas reometpus. AuddepeHumanbHoe
ncumncnenuve ®OlM»

3apaHue 1.

PewwnTte cuctemy Tpems cnocobamu: a) MmaTpuyHbIiM cnocobom; 6) no oopmynam Kpamepa; B)
meTogom lMaycca

{x-2y—-3z=3{3x+y—-2z=9,
3apaHue 2.
1) Haiaute yron mexay Bektopamu a u b, ecnu a = (2;—1), b = (—=2; 2).

MocTponTe AaHHbIe BEKTOPbI B cuctemMe koopamHaT Oxy, a Takke BEKTOpbI, n3obpaxatome:
2a+ b, a— 3b.

2) YkaxuTe cpeam HuxenpuBeaeHHbIX BEKTOPOB OPTOroHasbHble, KONMMHeapHbIe, a Takke

KomnnaHapHble: a = (—3; —1;4),5 =(2;-2;1),¢= (2;%; —g),cf = (7;11;8). Bbluncnute

nnowiagb napannenorpaMmMa, NocTPOEHHOro Ha BeKTopax buc.

3apaHue 3.
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HanucaTtb ypaBHeHue npsmon AB, ecnn A(—1;2;3), B(—1;2; —1). Bblumcnutb pacctosiHue ot
TOYKM A 9TOW NPSAMON 0 MIOCKOCTKN, NPOXoAsLen Yyepes ToUKy B, nepneHgmkynsapHO BEKTOPY

N(0;-3;9).

3apaHue 4.

MpuBeanTe K KAHOHUYECKOMY BMAY U MOCTPOWTE KPUBYHO x2 — 4x + 2y% — 4y =0
3anaHwue 5.

Bbluncnvre npegensi:

a) lim 1+4x—x* ) li 3x-arcsin2x B) lim \/Zx—l—\/g.

x—00 X+3x2+2x%’ x—0 cosx—cos3x’ x—>3 x—3
3apaHue 6.
_y2
HavuJ,MTe n—s Y nns pyHKumie: @)y = e X, 6) {x = ctg2t,
3apaHue 7.

o . 2x-7 o
CocTtaBbTe ypaBHeEHME KacaTeNbHOM K KPUBOW: Yy = xf_ =-1. Hapucynte

KacaTenbHy0 U KPpUBYIHO.

3apaHwme 8. Buluncnvte HeonpeaeneHHble NHTerpanbi

1) [(1 + tg?3x)dx; 2)f 305% = dx; 3)[ arcsin5xdx;  4) fln z

3apaHwue 9. Buuncnvrte onpeaeneHHble MHTerparnbi

1) [30 - sin20tds 2) i Sdx 3) [

0 e2X

3apaHue 10. Hangute nnowaan ouvryp, orpaHnyeHHbIX nnHnsamn. B sagade (6) npu
MOCTPOEHUUN NINHUWN BOCNONb3yNTECh TabnNuuen Ba)KHENLUMX KPUBBIX B MOMSIPHON cucteme

KoopauHaT:
a)xy=6,x+y—7=0; 6) p? = 2cos2¢.

3apaHue 11. Hargute onvHy gyrm KpuBom {x = 2+/2cost, 0<t< %n.

3apaHue 12. Bbluncnmtb HECOBCTBEHHBIV MHTErpan UM yCTaHOBUTb €ro pacxoguMoCTb:

© 3 x4 . 4 dx
1) [, ¥’e™ dx; 2) [, T

«PYHKLNN HECKONbKUX NePEeMEHHbIX»

1. Hantn n noctpoutb obnacTte onpegeneHnss yHkuunM z = In(4 — x? — y?) — arcsin(2 — y).



2. Hangute yacTHble Npou3BOAHbLIE NEPBOro nopagka qyHKUUK:

x+y

z=3xy3 —sin(x? +y) + "

3. Hangute rpagmMeHT ckansipHOro nonst u = x% + y2 —z%>unero mMoaynb B Touke M(1; —1;2).

4. Ina dyHkumn z = In(2x% + 3y2) B Touke A(1, 1) HaUTU NPOM3BOOHYID B HanpasneHum
BekTopa [ = 3i + 2.

5. Hanncatb ypaBHeHWe kacaTenbHOWN NOCKOCTM U HOpMarnu K NOBEPXHOCTU z = /9 — x2 — y2
B Touke M(1;2;2).

«Teopvm BepOﬂTHOCTeﬁ. MaTtemaTuneckas ctTaTUTCTUKa»

1. B ypHe 12 wapos. Cpeamn atmx wapoB 3 6enbix 1 9 YyepHbix. KakoBa BEpPOSITHOCTb TOrO, YTO
HayZayy BbIHYThIN LWap okaxeTtcs 6enbim?

2. B pagnocTtygumn Tpu MukpodpoHa. [nsi Kaxxaoro u3 nepsbiX ABYX MUKPOGOHOB BEPOSTHOCTb
TOrO, YTO OH BKJIOYEH B AaHHbLI MOMEHT, paBHa 0,45, a gna TpeTtbero — 0,9. Hantu
BEPOSATHOCTb TOr0, YTO B AaHHbLIA MOMEHT BKITHOYEHbI 2 MUKPOdOHa.

3. B npopgaxe nmetotcs 6enble 1 KOpUYHEBLIE AlLia B COOTHOLLEHUM 2:3, npuyem
npou3BoacTBo 60% 6enbix 1 71% KOpUYHEBBIX ANL, 4aTUPYETCA AHEM, NpeaLleCcTBYOLWLMM
AHIO NpoAau, a ocTarnbHble anua gaTnpytotca 6onee paHHUMKM Yucnamu. MNokynatens
3aKasblBaeT gunua, gatmpyemble gHEM, NPeaLecTBYHOWUM HI0 NPpogaXxu, HE3aBUCUMO OT UX
uBeTa. KakoBa BEpOATHOCTb TOro, YTO eMy NpoaaayT peLleTky 6enbix auu?

4. TenedgoHHas ceTb yupexaeHus obcnyxmsaet 200 aboHeHTOB. BeposiTHOCTb TOro, 4To B
TeYyeHne MUHYTbI BHYTPU 3TON CETU KTO-TO KOMY-TO NO3BOHUT, paBHa 0,7. KakoBa
BEPOSATHOCTb TOr0, YTO B TeYEeHUe MUHYThl ByaeT 5 3BoHKOB? KakoBa BEPOSAITHOCTb TOrO, YTO
B TeYyeHne MUHyTbl ByaeT He Bonee 5 3BOHKOB? HaliT HaMBeposiTHENLLIEE YMCNO 3BOHKOB B
TeYeHNe MUHYTHI.

5. 3anan psan pacnpeneneHus ciydaiiHoi BenuunHel X. HaliTn MaTematndeckoe oxuiaHue,
JMCTIEPCHIO U Cpe/IHee KBajipaTudeckoe oTkIoHeHHe. [locTpouTts GpyHKIMIO pacnpeaeneHus.

X 4 6 10 12

P 0.3 0.2 0.2 0.3

6. [l HempephIBHOM cy4aiiHOM BeTMUUHBI 331aHa QYHKIUS pacnpeaeieHus F(x). Tpedyercs
HaWTHU IJIOTHOCTB paclpeneiacHus f(x), MaTeMaTUIeCKOE OXKUIAHUE, TUCIIEPCUIO, CPEHEE
KBaJPaTUYECKOE OTKIOHEHHE. BBIUMCINTL BEPOATHOCTD TOTO, YTO OTKIOHEHHE CIIy4aliHOU
BEJIMYMHBI OT €€ MaTeMaTHYECKOT0 OKUAaHus OyieT He 6osiee CpeTHero KBaapaTHIeCcKoro
otkioHeHus. [TocTpouTs rpadux GyHKITHIA.

0 x<0
1 V<x<t
F(x)=<=-(1—cos2x) ~ =~ 2
2 , T
>_
1 x 2

7. 3aKoH pacrpeeneHts CUCTEMBbl JUCKPETHBIX CIyYalHbIX BEWYHH (X,Y) 3a/1aH Tabauueil.
Haiitn k03 uipent KoppenanuH r, ¥ BEPOATHOCTb NONAJaHUs CIIy4aiiHOM BETMYMHEI (X, Y)
B 00JacTh D.



X Y 0 2 4 6

0 0.05 0.03 0.06 0.05

2 0.07 0.10 0.20 0.06

4 0.08 0.07 0.09 0.14

D={0<x<41<y<4}

IMPJIOZKEHUE “7 OuieHOYHbIE CPEACTBA AJIA IPOBEAEHUA

l'[pOMG)KYTO‘IHOﬁ aTrecraimmn

a) I'InaHMpyeMble pe3ynbTaTbl o6yt|e|-w|;| N OUEeHO4YHble cpeacTBa AnA npoBeaeHuns
npomemyTquoﬁ aTTecrauun:

CTpYKTYpHbIV
3nemMeHT
KOMneTeHLun

lMnaHmnpyemble
pe3ynbTaTbl 06y4eHus

OueHouHble cpeacTsa

YK-1: CnocobeH ocyLecTBMASATb MOUCK, KPUTUYECKMI aHanNn3 n cMHTe3 HopmMawmm,
NPUMEHSTb CUCTEMHbIV NOAXOA ANsi PELLEHMS NOCTaBMNEHHbIX 3a4ay

YK-1.1: AHanuaunpyeT 3agady, Bbiaenss ee 6a3oBble cocTaBnsowmue, paccMaTpmBaeT U1
npeanaraet BO3MOXHble BapvaHTbl peLleHns NoCTaBNeHHOW 3a4ayu, oueHnBas nx
AOCTOMHCTBA W HeJocTaTku

3HaTb

BapuaHT 2 OCHOBHbI
e onpepaeneHuns un
NOHATUS;

BapuaHT 3 OCHOBHBbI
€ METOJIbI

g depeHIHaTBHOTO,
MHTETPAIIBHOTO

HCYUCIICHUS U
MIPUMEHEHUS UX JJIs
penieHus 3anay
MaTeMaTHYECKOTO
aHaJIM3a MW MoJeneH
OKOHOMHWYCCKHUX 3a/1a4,

BapwuaHT 4 onpegen
€HNS OCHOBHBbIX
NMOHATUN, Ha3bIBAEeT UX
CTPYKTYPHbIE
XapaKTEPUCTUKY;

OCHOBHbI€ METO/IBI
HCCIIEI0BAHNUA,
UCIIOJIb3YEMbIC B

3)

4)

5)

6)

7

8)

9)

Yuncnoeas nocnegoBaTenbHOCTL U ee npegern.
CBoncTBa cxoAsiLmMxcsa nocrnenosaTenbHOCTEN.

dyHKUNSA ogHOW nepemeHHon. MNMpegen gyHKUMK
B TOYKE N BECKOHEYHOCTU. YcrnoBue
cywectsoBaHua npegena. OgHOCTOPOHHME
npegensi.

BeckoHeyHO Marnble n 6ecKoHeYHo bonblune
dyHKUMN N nx cBoncTBa. Teopema O CBA3M
npegena n 6eckoHevyHo manon. NepBbi
BTOpPOW 3ameyaTtenbHble Npeaersoi.

HenpepbIBHOCTb (OyHKUMK B Touke. CBONCTBa
dYHKUMIA, HENpepbIBHbIX B TOUKe. TOYKM
pa3spbiBa QYHKLMIA 1 NX Knaccumkaums.

MponssogHada. MexaHnyeckuii, reomeTpu4ecKkmni
N 3KOHOMWYECKNA CMbICIT Npon3BogHon. CBA3b
HenpepbIBHOCTU N AnddepeHLmnpyemMmocTu

dyHKLMN.

OuddepeHumnan dyHKLMK, ero cBOMUCTBa U
npUMeHeHne B NPUBIIMKEHHbIX BbIYUCIEHUSX.

I'Ipanmo Jlonutans wnero npuMeHeHmne ans




CTpyKTYpHbIV
3neMeHT
KOMMNeTeHLun

lMnaHnpyemble
pe3ynbTaTbl 06y4eHus

OueHouHble cpeacTsa

MaAaTeMaTH4ICCKOM
aHaJIn3c¢,

BbIMUCIEHNA Npeaenos.

10) MoHOTOHHOCTb dDyHKUMK. [locTaToyHOE
ycrnosue Bo3pacTaHusa 1 ybbiBaHNA OYHKLMN.
OKcTpemMym dyHKUMK. Heobxogumoe un
AO0CTaTOYHOE YCIOBUS CYLLLECTBOBAHUSA TOYEK
3KCTpemyma.

11) BbINyKnocTb, BOFHYTOCTb PYHKLIMW.
[locTaToyHOE yCcrnoBue BbINMyKNOCTU U
BOrHYTOCTM (pyHKUMN. Toukm nepernda.
Heobxoanmoe 1 goctatovHoe ycnosus
CyLLecTBOBaHUA Tovek nepernba.

12) AcumnToThl rpadinka pyHKUNN: BEPTUKANbHbIE,
rOPU30OHTasNbHbIE U HAKIOHHbIE aCUMMTOThI U
YCIOBUS UX CYLLECTBOBAHUA.

13) NepBoobpasHasn. HeonpeaeneHHbln MHTerpan u
€ro cBoWcTBa.

14) MeToabl MHTErpypoBaHus (MeToa 3ameHbl
nepemMeHHON, MeTon UHTErpupoBaHUA No
4YacTam).

15) 3agauu, npuBogsLLMNE K MOHATUIO
onpegeneHHoro nHterpana (o nnowaau
KPUBONMMHENHOW Tpaneunn, 0 NPONaEeHHOM NyTH,
06 o6beme npounsBeaeHHON NPOAYKLUUN).

16) OnpeneneHHbI MHTerpan u ero CBOMCTBA.

17) WHTerpan ¢ nepemMeHHbIM BEPXHUM NpeaesioM u
€ero CBOMWCTBA.

18) ®opmyna HetoToHa — JlenbHuua.

19) HecobcTBEHHbIE MHTErparnbl NEPBOro poga u 1x
CBOWCTBA.

YmeTb

BapwaHT 5 BblAENAT
b 3HAHWUSA TEX MOHATUN,
KoTopble TpebytoTcs
Ons peweHns
npuknagHbIX 3agavy;

BapuaHT 6 obcyxaat
b CNOCOObI
3PP EeKTUBHOIO

peweHna npuknagHbixX

lMpumepHbie npakmu4veckue 3adaHus Osisl 3K3aMeHau
3a4yema:

1. Boluncnure npegensl:

. 1+4x—x* . 3x-arcsin2x . \2x=1-5
a) lim -—— 6) lim ; B) lim ————.
x—00 X+3x“+2x x—0 cosx—cos3x x—-3 x—3

2. Hainpute % AN OYHKUMA: @) y = pdx—x% 6)
{x = ctg2t,




CTpYKTYpHbIV

lMnaHnpyemble
3NeMeHT OueHouHble cpeacTsa
pe3ynbTaTbl 06y4eHus
KoMneTeHummn
3ajav; 3. HanTtu nponsBogHble crneayowmnx OyHKLNR.
BapuaHT 7 pacnos3Ha 1. y=sinx + z
X
BaTb 9P (PEeKTNBHOE
peLieHune ot 2. y=(x+1gx)°
HeadEKTUBHOTO; . .
— X . [—
3. y=(0(B"+1)-2+ ——
BapwuaHT 8 obbACHAT
b U CTPOUTbL MOAENU 4. y=(x+4)>**
y4eOHbIX
MaTeMaTUyecKnX 1 5. x—y—¢€ey+2=0
ynpaBneH4yeckmx 3agav . y
HaiiTn nponsBoaHble BToporo nopsaka (y'')
M CTPOUTb TUMUYHbIE
moaenu y4ebHbix 6. y=(2) VxF1
3KOHOMUYECKNX 3afav;
7. (x=t*-1,
BapuaHTt 9 NPUMEHAT
b MeToAbI
MaTemaTn4eckoro
aHanmsa K peLeHuio
npocTenwnx 3agav 3 - )
4. Boluvenutb: a) V—v3 +i, 6) (1 —i)28.
3KOHOMWNYECKOro y i N .
5. Haiitu HeonpeenéHHbii uHterpan:  a)f sin3x -
Xapakrepa; 1—cosx
cos5xdx, 6) [ B) J(2x +5)-e*dx
BapuaHT 10 BblOENAT
y . 20 xd
b 3HAHWA TEX NOHATUN, 6. Bbliumcnutb onpegeneHHbIn uHTerpan f;/_ \/1
KoTopble TpebyTcs X+5
nsa pelleHns . 1 .
AnA p 7. BoluncnnTb onpeaenenHbiii uuterpan [ 4x - arcsinxdx.
npuvKNagHbIX 3agav; 0
8. Hantu nnowagb urypsl, orpaHUYEeHHON JIMHUSMW:
BapwuaHT 11 KOPPEKT 2 duryp P
x =4,y* = 4x.
HO BblpaXaTb U
apryMmeHTnpoBaHHO 9. ViccnenopaTth Ha 3KCTPeMyM dyHKUMIO Z = X2 — 2Xy +
060CHOBbIBaTb 4y3
MONOXXeHn4A 2 2
o 10. PewwuTe 3agadvy Kowwn:ycos“xdy = (y* + 1)dx,
npeamMeTHon obnacTu ©0) =0
3HaHUS. Y '
Bnapetb BapuaHt 12 cnocoba

MU OeMOHCTpauun
yMEHNsa aHanmanpoBsaTtb
cuTyaumio;

BapuaHT 13 MeTogam
N MaTemMaTU4yecKkoro
aHanusa npu peLleHnn
SKOHOMMYECKUX 3a4a4 C

lMpumepHbie npuknadHble 3a0avyu u 3a0aHust

3apava 1. 3aBUCUMOCTb NyTN OT BPEMEHU NpU
NPSAMONMHENHOM ABWKEHUUN TOUKM 3a4aeTCsi ypaBHEHNEM

1
S=§t3+2t2—3, rae s — nyTb B M, a t — Bpems BC.

Bbluncnmte ee CkOpocTb U YCKOPEHME B MOMEHT BPEMEHM




CTpyKTYpHbIV
3neMeHT
KOMMNeTeHLun

lMnaHnpyemble
pe3ynbTaTbl 06y4eHus

OueHouHble cpeacTsa

npuenevYeHnem
MaTepuanos
JOMNOMNMHNTENBHON
nntepartypbl U UHTEPHET
pecypcos;

BapuaHTt 14 HaBblkaMm
N 1 MeToankamm
0600LLeHus
pe3ynbLTaToB peLueHns,
3KCnepuMeEHTanbHOM
DeaTenbHOCTY;

BapuanT 15  criocoba
MU oL EeHNBaHNSA
3HAYNMMOCTU 1
npakTn4eckomn
NPUrogHoCTn
NOSTYYEHHbIX
pe3ynbTaToB;

BapuaHT 16 npodecc
NMOHanbHbIM S13bIKOM
npeaMeTHon obnacTtu
3HaHUS;

BapuanT 17 cnocoba
MU
COBEpLLEHCTBOBAHNSA
npodeccnoHanbHbIX
3HaHUN N YMEHWI
nyTem MCnonb30BaHNs
BO3MOXHOCTEMN
MHGOpMaLOHHON
cpeapl.

t =4c.

3apava 2. 3aBucumocTb ob6bema Bbinycka npogykumm V ot
KanuTanbHbix 3aTpat K onpegensietcsa yHkLmen
V:VOIn(4+K3). HanTn nitepsan nameHeHuns K, Ha KOTopom
yBenuyeHue KanutanbHbIX 3aTpat HeapeKTUBHO.

YK-1.2: OnpegenseT, UHTEpPNpeTUpyeT U paHXxupyeT nHdopmauuio, Tpebyemyto Ans peleHns
NOCTaBIIEHHOM 3a4auu; OCyLLECTBNSAET NOUCK MHpOpMaL MK NO Pas3fMyHbIM TUNam 3anpocoB

3HaTb

- OCHOBHbIE
onpeaeneHna n
NOHATUA;

- CBA3b Mexay
pasnn4YHbIMK
MaTemMaTu4eCcKUMm
obbekTamm,
onucblBaloOLLMMK
3KOHOMUYECKMEe
npoLeccsl;

- OCHOBHbIE
mMaTteMaTundeckmne

1.

MaTtpuupl. [lencteusa Hag maTpyuamm n mnx
CBOWCTBA.

OnpegenuTtenu n nx CBOMCTBA.
O6paTHada maTpuua 1 ee CBOMCTBA.
PaHr maTtpuubl.

Cunctembl NMHENHbIX anrebpanyecknx
ypaBHeHun. MaTpuyHas 3anucek. MeToabl
peweHus: doopmynbl Kpamepa, MaTpuyHbIi
cnocob, metop Naycca.

Nccneposanne CITAY Ha cOBMECTHOCTb.




CTpYKTYpHbIV

MnaHupyemble
anemMeHT OueHou4Hble cpeacTBa
pe3ynbTaTbl 06y4eHus
KOoMneTeHuuu
MeTOoAbl, MPUMEHAEMbIE Teopema KpoHekepa — Kanennw.
Ansa pacyeTta
SKOHOMMYECKUX 1. OundppepeHumnansHble ypaBHEHUS NEPBOro
nokasaTeneii v aHanuaa nopsigka. OcHoBHble onpeaeneHus. Teopema
SKOHOMMYECKUX Kowwun. 3apgava Kowu.
MPOLIeCCoB, 1. OcCHOBHbIe BUAbl MHTErPUPYEMbIX B
- OCHOBHbIE weroms KBap,paTypuax anddepeHumnanbHbIX
HCCIICIOBAHUS, UCIIOIb3yEMBIC B ypaBHEHUN. C pa3aenAaroLnMnNcs
MaTeMaTHYECKOM aHAIM3E, nepemMeHHbIM1, OAHOPOOHbIE, J'IVIHeVIHbIe,
cnocoObl UX peLueHus.
1. lMoHaTtve anddepeHumnanbHbIX ypaBHEHNI
BbicLLMX nopsiakos. ObLuee pelueHune,
yacTHoe peweHune. Teopema Kowwn. 3agaya
Kown.
1. ®PyHKUNN HECKOIbKMUX NEPEMEHHbIX.
OcHoBHble onpegeneHus. JInHUM ypoBHS
dYHKUMM OBYX NEPEMEHHbIX.
1. YacTHble NponsBoaHbIE QYHKLMK
HEeCKOSbKNX nepemeHHomn lNpounasogHaa no
HanpaBneHuio.
1. pagmeHT dyHKUMKN 1 ero cBoncTBaa.
1. OJkCTpeMym yHKUMM OBYX NEPEMEHHBbIX.
Heobxoammoe 1 goctatoyHoe yCnoBus
CYLLIECTBOBAHNA TOYEK SKCTPEMYMA.
1. YCrnoBHbIN 3KCTPEMYM.
1. AnreGpaundeckasa hopma KOMMNIIEKCHbIX
yucen n AencTeusa Hag HUMMW.
1. TpuroHomeTpuyeckas popma KOMMMEKCHbIX
yncen n encTeusA Hag HUMM.
YmeTb - BOCMPOU3BOAMUTb
lMpumepHbie npakmuyYeckue 3adaHusi u 3adaqyu
OCHOBHblE
MaTeMaTn4eCcKne 3apaHue 1. CocTaBbTe anropuT™M peLLeHust ..... 3adaun.
Moaenu;
5/X2
- pacnosHaBeaTb 3apaHue 2. Boluncnute npubnmxeHHo y = npu x =
mMatemaTnyeckme 1,03.
0OBEKTHI;

- peluatb 3agayu

lim
3apava 3. Buiuvcnute npegen no npasuny Jlonutans x—2




CTpyKTYpHbIV
3neMeHT
KOMMNeTeHLun

lMnaHnpyemble
pe3ynbTaTbl 06y4eHus

OueHouHble cpeacTsa

npeameTHoM obnacTu:
pelwaTb CTaHAapTHbIE
3agayn no
npeanoXeHHbIM
MeToaam u
anropuTmam,
rpadomyeckm
UnnCTpupoBaTh
3agadyy;

- oLeHuBaTh
[OCTOBEPHOCTb
NONY4YEeHHOrO PELLEHUS;

- BblObnpaTtb
ONTUManbHbIN MeTos;

- 3anucbiBaTb
MatemMaTu4ecKyto
NMOCTaHOBKY 3agau,
NCnonb3yembIX B
OanbHenLem npu
NOCTPOEHUU
MaTeMaTU4EeCKNX
Moaenewu;

arcsin (2x — 4)
x2 -4

3apgaHue 4. Chopmynumpyinte Heobxoanmoe ycrnoBue
3KCTpeMyMa (pyHKUUM OAHOWN NEPEMEHHOMN.

3agava 5. iccnegoBatb OyHKUMIO M NOCTPOUTL €€
12

x2-4

rpacpuk: y = 2 +

3apaua 6. KakoB reomeTpuryeckumii CMbiCin onpeaeneHHoro
WHTerpana oT AaHHOW YHKUMM B IaHHOM MHTepBarne B
[JeKapTOBOW cucTeMe KoopauHaT?

3agaHue 7. Ykaxute BepHoe yTBEPXXAEHMNE O DYHKLNN
OBYX NMEPEMEHHBIX:

a).rpagueHT nepneHanKynsapeH kacaTenbHOW NIOCKOCTY;
6).rpagneHT aBnseTcs NPOM3BOAHOW MO HaNPaBIEHWIO;
B).rpagneHT ABnsAeTCA KacaTernbHON K NIMHUN YPOBHS;

I').I'pa,D,I/IeHT onpepgendeT HanpaBlieHne MaKCUMarsnbHOM
CKOPOCTU N3MEHEHUA (*)YHKLI,I/II/I.

3apaHue 8. Ykaxute JIOXXHOE yTBepxageHune o yHKUMM
[ABYX NepeMeHHbIX:

a).HenpepbiBHas yHKuus Bcerga anddepeHunpyema;

6).dyHKUMSA, nMetoLasi npeden B Todke M, MOXET ObITb
paspbiBHa B 3TON TOYKeE;

B).y auddepeHunpyemon yHKLUKN CYLLLECTBYIOT YaCTHbIE
NpPOV3BOAHbIE;

r).M3 HENPEPBLIBHOCTU YACTHbIX NPOU3BOAHbIX B TOUke M
cnenyetT audpepeHuMpyeMocTb YHKLUUN B 3TOW TOYKE.

3apaHue 9. [poBecTy NnonHoe nccregoBaHne PyHKUMI U
NOCTPOUTb X rPacOuKu:

—x2

lLy=x-ez.

_ Inx

2.y =—.

X
3y=x+1)-e*.

3apaHue 10. Hant Hanbonbluee N HauMeHblLlee
3HayeHne pyHKuMny = f(x)Ha oTpeske [a; b]:




CTpYKTYpHbIV

S13bIKOM NPeaAMETHOMN
obnacTu: OCHOBHbLIMM
TepMUHaMU, NOHATUAMMU,
onpeaeneHnsMm
pasfenoB MaTeMaTUKu;

- OCHOBHbIMM
cnocobamu
npeacraBneHns
MaTemMaTn4eckom
MHdopMaLmn
(aHanuTU4ecknm,
rpachnyeckmnm,
CUMBOJTbHbIM);

- MaTteMaTn4eCcKknm
A3bIKOM NpeaMeTHON
obnacTu: 3anuceiBatb
pe3ynbTathbl
NPoBeAEHHbIX
nucecrnegoBaHUn B
TepMMHaxX NpeaMeTHOW
obnactw.

lMnaHnpyemble
AneMeHT OueHouHble cpeacTsa
pe3ynbTaTbl 06y4eHus
KoMMeTeHummn
9
ly=x +;[1; 10].
2x-1
2.y = m [—2, 0]
3.y =x2-v3—x[1;3]
Bnapetb - MaTemMaTn4ecKnmMm
MeTogamu,
NPUMeEHSIEMbIMUK A5
peLueHuns
3KOHOMWYECKMX
(nccnepoBaTenbCKnX)
3ajav;
lMpumepHble npakmu4veckue 3adaHusi u 3adayu
- MaTemMaTn4ecknm

3agaua 1.[lycTb TeMn UHpNAUMM coctaBnseT 1% B O€eHb.
Ha ckoMnbKO yMEeHbLUMTCA NepBOHaYarnbHas cymma vyepes
nonroga?

3apgaya 2.3aBNCUMOCTb MeXAY Usgepxkamu
npoussoactea C n 06bemMoM npoaykumm QBbipaxaeTcs
dyHkumen C = 30Q — 0,08Q3. Onpepenntb cpegHune n
npegenbHble U3gepXkn npu obbeme npoaykuum Q = 5 en.

3apava 3. dyHkumm cnpoca D 1 npeanoxeHnsa SoT LeHbl
p BblpaXalTCs COOTBETCTBEHHO YPaBHEHUSMU

D=9-p, S=1+p.

Hantn anacTM4HOCTb cnpoca 1 NpeanoxeHus npu
paBHOBECHOW LieHe, a Takke u3MeHeHne goxoaa (B
npoueHTax) npu yBenuyeHmu ueHsl Ha 10%.

6) nOpﬂ,CIOK nposeneHuns npome)KyTquoﬁ aTTecTauumn, noKkasartesqin u Kputepum




MokasaTtenu n Kputepun oueHnBaHUA 3K3aMeHa:

— Ha OLEHKY «OTIIMYHO» — 0BYyYatoLLMINCHA AEMOHCTPUPYET BbICOKUN YPOBEHb
cchopmupoBaHHOCTK KomMneTeHummn YK-1, BCeCTopoHHee, cuctematmyeckoe u rnybokoe 3HaHme
y4yebHoro matepuana, cBo604HO BbINOMHAET NpakTuyeckne 3agaHus, ceobogHo onepupyet
3HaHUAMU, YMEHUAMUN, MPUMEHSAET NX B CUTYaLNSAX NOBbILLIEHHON COXHOCTH.

— Ha OLEHKY «XOpOoLUO» — 00y4aloLnNNCs OEMOHCTPUPYET CPEAHNIA YPOBEHD
chopmMumpoBaHHOCTM KomneTeHuun YK-1: OCHOBHbIE 3HaHUS, yMEHUSA OCBOEHbI, HO JOMNyCKalTCA
He3HaunTenbHble OLUMBKN, HETOYHOCTW, 3aTPYAHEHUSA MPU aHANUTUYECKNX onepaumsx,
nepeHoce 3HaHUN U YMEHWIA HA HOBblE, HECTaHA4APTHbIE CUTYaLMK.

— Ha OLIEHKY «yAO0BNeTBOPUTENbHO» — 00y4YaloLLMIACA AEMOHCTPUPYET NOPOroBbIA YPOBEHb
chopMUpPOBaHHOCTU KoMneTeHUMn YK-1: B Xoie KOHTPOSbHbIX MEPONPUSATUIA [OMNyCKaloTCS
OLUMGKN, NPOSIBMNSETCA OTCYTCTBME OTAENbHbLIX 3HAHUI, YMEHUI, HaBbIKOB, 0OyYatoLmnincs
UCMbITLIBAET 3HAYMTENbHbIE 3aTPYAHEHMS NPY ONEPUPOBAHUN 3HAHUSIMU U YMEHUSIMI NPU UX
nepeHoce Ha HOBble CUTYaLUM.

— Ha OLIEHKY «HEeyAOBNEeTBOPUTENbHO» — 00Yy4aloLLMIACA OEMOHCTPUPYET 3HaHUsA He bonee
20% TeopeTunyeckoro matepuana, JonyckaeT CyLleCTBEHHble OWNBKM, He MOXET NnokasaTb
WHTENNEeKTyanbHble HaBbIKM PeLUEeHNst NPOCTbIX 3a4ay U He MOXET NokasaTb 3HaHUS Aaxe Ha
YPOBHE BOCNpPOU3BeAeHUSA N 00 bACHEHNST MHCpOpMaLmK.



