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1. Hean, 3a1a4M ¥ IVIAHMPYEMbIe Pe3yabTaThl 00y4YeHHSI 110
AUCUMILIAHE

K oCHOBHBIM ye/s.m OCBOCHHSI TUCITUTUINHBI «MaTeMaTudecKuil aHam3y ClieyeT OTHe-
CTH:

- BOCIIUTAHUE Y CTYJICHTOB OOIICH MaTeMaTUIeCKOU KYIbTYpHI;

- IPUOOpPETEHUE CTYICHTAMH IIUPOKOTO KPyra MaTeMaTHYECKUX 3HAHWUN, YMCHUH U HABBI-
KOB;

- pa3BUTHE CIIOCOOHOCTH CTYACHTOB K HHAYKTUBHOMY U JICTYKTUBHOMY MBIIILICHUIO
HapsIy ¢ pa3BUTHEM MaTEMaTHYCCKON MHTYHIINH;

- YMEHHUE CTyJICHTAaMH Pa3BUBATh HABBIKU CAMOCTOSTEIILHOTO U3y4eHUsST YUeOHOW U Hayd-
HOU JIUTEPATypHI, COAEPIKAIICH MaTeMaTHICCKIE CBEICHUS U PE3yIIbTATHI;

- TIOATOTOBKY CTY/ICHTOB K JISATEIIBHOCTH B COOTBETCTBUH C KBATH(DUKAIIMOHHOM XapaKTe-
PHUCTUKOM OakaiaBpa 1o HaIrpaBJIeHUIO, B TOM Yucie GOpMUPOBAHUE YMEHUM UCTIOIH30BATh OCBO-
SHHBIC MAaTEMATHYECKUE METOIBI B MTPO(PEeCCHOHALHOM e TEITHHOCTH.

- MOJITOTOBKY BBICOKOKBATH(PUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX ITH(-
POBOI TYpOYJICHTHOCTH M BBICOKUX TEXHOJIOTHUECKUX PUCKOB COBPEMEHHOU IMU(PPOBOM IKOHO-
MUKH.

K ocHOBHBIM 3a0auam OCBOCHHS TUCIMIUTMHBI «MaTeMaTHYeCKUi aHalIu3 CIEAYeT OTHE-
CTH:

- OCBOCHHUE CTYJCHTAMH OCHOBHBIX MTOHITHH, METOJIOB, POPMHUPYIOIIHNX OOIIYI0 MaTeMa-
THYECKYIO ITOJITOTOBKY, HEOOXOIUMYIO JUIS YCTICITHOTO PEIICHHSI MPUKIIAIHBIX 33/1a9;

- opMupoBaHue y cTyZieHTa TpeOyeMoro Habopa KOMIETEHITUN, COOTBETCTBYIONIUX €O
HaIPAaBJICHUIO MMOJATOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYAA.
OO6yuenue no nucuuIuinHe «MaTemMaTHuecKUid aHaIu3) HalpaBlieHo Ha opMupoBaHue y 00yda-
OImuXcs cneayromux kommneteHui B coorBeTcTBUU ¢ PI'OC 09.03.03 «[Ipuknagnas napopma-

THKa», YTBEPKJICHHBIN TprKa3oM MuHHCTEpCcTBa 00pazoBaHus u Hayku Poccuiickoit deneparnm
oT 19.09.2017 Ne 922.:

Koa v HauMeHoBaHM e KOMIIETEHIINH NuankaTopbl 10CTHKEHUST KOMITe-
TEeHIMH

OIIK-1. Cnocoben MPUMEHATH3HATB: MeTOoibl MaTEMaTHYECKOI0 aHaIh3a U
€CTECTBCHHOHAy4YHble U OOLIEMHKCHEPHbIEMOJAEIMPOBAHNS, TEOPETUYECKOTO u
3HAHUS, METOAbl MaTEMaTHYECKOro aHajau3a HPKCIEPUMEHTAIbHOIO HCCIIEIOBAaHUS B
MO/IeIIUPOBAHMS, TEOPETUYECKOTO UNpo(ecCUOHANBHOMN NesITeIbHOCTH.
HKCIEPUMEHTAIbHOIO WCCIIEJOBAHMUS BlYMeThb: [IpuMeHATH ecTeCTBEHHOHay4yHbIE W
po(ecCHOHATBHON 1A TEILHOCTH. 00I1eHHXEHEPHbIE 3HAHUS.

Buiaers: Meronamu MaTeMaTHYECKOTro
aHaI3a U MOJEIUPOBAHUS, TEOPETUUECKOTO Y|
PKCIEPUMEHTAIBHOIO UCCIIEIOBAHHUS.

OIIK-6. Cnocoben aHaJIU3UpPOBAThH n3Harb:  MeToapl  CHUCTEMHOIO  aHajM3a,
pa3pabaTbiBaTh OpPraHU3alMOHHO-TEXHUYECKHEMATEMaTHYECKOTO MOJETUPOBAHUS, Pa3padoTKy,
U DKOHOMHYECKUE IPOLECCHl C MPHUMEHEHUEMOPraHU3aLMOHHO-TEXHUUECKUX y
METO/I0B CHUCTEMHOT'O aHaIm3a MPKOHOMUYECKUX ITPOLIECCHI.

MaTEMaTHYECKOIO MOIEIMPOBAHMUS. YMmerh:  AHanM3UpOBaTh,  MOJEIUPOBATH,
pa3pabaTeiBaTh OPraHU3ALUOHHO-TEXHUYECKUE
1 DKOHOMUYECKHE MPOLIECCHI.

Buaners: HaBpikamu aHanumza, pa3paboTKy|

OPraHU3allMOHHOTCXHUYCCKUX b4l
OKOHOMHWYCCKUX TPOHCCChl C MNPUMCHCHUCM|
MCTOJ0B CHUCTCMHOT'O aHajin3a b4l

MAaTCMATUYICCKOTO MOACIIMPOBAHUS.
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2.

JlucuuiinHa OTHOCHTCS K 00s13aTenbHOM yactu 0oka b1: Monyns «MaTemarnueckue u ecre-

CTBCHHO-HAYYHbIC OTUCHUILIMHBD).
Jucnunnuna 6a3upyercs Ha CIeayIolIeH, MpOHIeHHOW TUCIUTIINHE:
- TMHenHas anreopa.

I[I/ICIII/IHJII/IHa «MateMaTH4YeCKHUM aHaJan3y JJOTHYSCKU CBSI3aHa C NOCJICAYOIMNMHA JUCHUIIIIMHAMMA

B ocHOBHOI yacTu:

. JluckpeTHas MaTeMaTHKa;
B yactu, popmupyeMoli yuacTHUKaMHU 00pa30BaTENIbHBIX OTHOLICHHA:
. OCHOBBI IPOrpaMMHUPOBAHUS;
. ANTOPUTMBI U CTPYKTYPHBI TaHHBIX;
. MaremaTryecKkue METOIbl aHAIN3a JAHHBIX.
3. CTpyKTypa u coaepkaHue IUCHUILIHHBI

MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTe/1bHOM POrpaMMbl

OO6mast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3aueTHbIE eTUHUIIBI - 144 yaca.

3.1. Buasl yueOHOii padOThI U TPYA0EMKOCTh

. KounuecTBo
n/n Buna yueOHo# padoThI 4ACOB Cemectp 2
AyIUTOpPHBbIE 3AaHATHS 72 72
B ToM uucne:
Jlexknuu 18 18
1.
CeMuHapCKue/TPAaKTUUECKHUE 3aHATUS 54 54
2.
JlaGopaTopHble 3aHATHS - -
CamocrosiTesqibHast padora 72 72
IIpomeskyTouHast aTTecTALMS
3K3aMEH C) C)
Hroro 144 144




3.2. Temaruuyeckuil IJIaH U3yYeHUS TUCHUTIHHBI

Pa3zmemén B npunoxkenun 1 x pabodeit mporpamme.

3.3. Copnep:kanue pa3aesioB TUCUUIJIMHBI

BBenenune

[Ipenamer, 3agaun 1 coaepxanre TUCIUTUIMHBL. OCHOBHBIE 3TAIbl PA3BUTHS TUCIUILTAHBI.
CrtpykTypa Kypca, €ro MecTo M poJib B MOATOTOBKE OaKkanaBpa, CBsA3b C IPYrUMU TUCHUTIITHHAMU.

Paspnen 1. IndppepenuuanbHoe ucunciaeHue GyHKuuii 0HOM nepeMeHHOI

Tema 1. Yucnosas nociienoBaTenbHOCTh. [Ipenen yncioBoi nmocaea0BaTeIbHOCTH U €T0
cBoiictBa. ®ynknus. [loctpoenue rpapukoB ¢pynkuuii. [lpenen pynkuuu. OCHOBHBIE TEOPEMBI O
npenenax Gynkuuu. [lepBoiil u BTopoii 3ameuaTenbHble npesenbl. CpaBHEHHE OECKOHEUHO MajbIX
1 OECKOHEYHO OOJIBIIINX BETUYMH. DKBUBAJICHTHBIC OECKOHEYHO MaJIbIE BETMYHUHBI.

Tema 2. HenpepbIBHOCTh (PYHKIIMI B TOUKE M HAa MPOMEXYTKe, TOUKH pa3peiBa QyHKIUY,
ux kiaccupukanusa. ACUMOTOTHI rpaguka GyHKINUH, UX KiIacCU(pUKALIKS.

Tema 3. [IpousBoanas ¢pyHkuuu. ['eomerpuueckuil 1 GU3MUECKUN CMBICT POU3BOIHOM.
[TpaBuna muddepenumrpoBanust 1 GOPMYIIBI BBIYUCICHUS TPOU3BOIHBIX. TabsMIIa MPOU3BOTHBIX
OCHOBHBIX AJIEMEHTApHBIX QYHKIMNA. Beranucienne mpou3BOAHBIX (YHKIIUN, 3aJaHHBIX Pa3iInd-
HBIM 00pa3om.

Hudbdepennnan. [IponsBoanbie u auddepeHIuanbl BEICITUX TOPpakoB. [IpubnmkenHbie
BBIYUCIICHUS C TIOMOIIBI0 MU PepeHITaIOB.

Tema 4. IIpaBuno Jlonutans. @opmyna Teitnopa. PackpbiTre HeONIpeaeIeHHOCTEW pa3-
TUYHOTO THMa. Pa3nokenrne oCHOBHBIX 3JIeMEeHTapHbIX QyHKIMMA 1o hopmysne Teitnopa. [Tpubnu-
YKEHHBIE BBIYUCIICHUS ¢ TOMOIIBIO opmyitbl Telnopa.

Tema 5. OcHoBHBIE TeopeMbl TuBGepeHITNnaTEHOTO UCYUCTCHUSI. MOHOTOHHOCTh (PyHK-
MM, SKcTpeMymbl HeoOxoaumble U 10CTaTOYHbIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOTO IKCTpe-
myma. MccnenoBanue BeIMyKJIOCTH Tpaduka dyHKun. Touku nepernda rpaduka GyHKIUN.

OO6mas cxema uccieoBaHus (PYHKIUU U TocTpoeHus ee rpaduka. CoiicTBa (PyHKIHIA,
HEeNpephIBHBIX Ha oTpe3ke. Hanbomplee n HaMeHblee 3Ha4eHUs (PyHKIIUN Ha OTpE3Ke.

Pasznen 2. Inddepennuanbuoe ucuncienne GyHKIUil HECKOJbKUX MePeMeHHbIX

Tema 1. OyHKIIMN HECKOJIBKUX MEPEMEHHBIX. JIMHUM U MOBEPXHOCTH YpOBHA. YacTHbIE
npousBojubie. [lonusiit muddepennnan. [IpousBoaHbie CIIOKHON (QYHKIIUU HECKOJIBKUX Mepe-
MeHHBIX. YacTHble mpou3BoAHbIe U quddepeHLnansl Beicunx nopsaakos. Teopema Bapiia.

Tema 2. [IpousBoanas no HanpasneHuto. [ paguent. Kacarensnas k kpuboit. KacarenpHas
IJIOCKOCTh U HOpMalb K noBepxHocTH. @opmyna Teitnopa. DkcTpeMyM (YHKIMH HECKOJIBKHX
nepeMeHHbIX. HeoOXoqumbie U 10CTaTOYHbBIE YCIOBHSI SKCTPEMYyMa.

Pa3nen 3. UHTErpanbHoe HCHUCIeHHE

Tema 1. [lepBoobpa3Has. Teopema cyiiecTBOBaHUS HeoNpeAereHHoro uHrerpaia. He-
OTIpe/IeNIeHHbI MHTErpall U ero cBoicTBa. Tabiuiia MHTErpajsoB OT OCHOBHBIX 3J€MEHTapHBIX
¢byHKIMH. MeTo1 HemoCpeICTBEHHOTO MHTET PUPOBAHUS.

MeToabl MHTETPUPOBAHUS C TOMOIIBIO 3aMEHBI IIEPEMEHHOM, MoABEICHHEM 1101 3HaK Auddepen-
nuana. MeTo MHTErpupoOBaHUs 110 YaCTSIM.

WHuTerpupoBanue parroHaIbHBIX Jp0o0Oei, HHTErpUpPOBaHUE HEKOTOPBIX BUI0B UPPALMOHATIBHBIX
Y TPUTOHOMETPUYECKUX (PYHKIIMHA.



Tema 2. 3agauu, NpuBOASILKE K NOHITUIO ONIPENIEIIEHHOT0 UHTErpaia. OnpeeneHHbIi
MHTETrpaJl, ero CBOMCTBA. Y CIOBUSA UHTETpUpyeMOCTH. VIHTErpail ¢ nepeMeHHbIM IIPEEIIOM UHTE-
rpupoBanus. Popmyna Herorona — Jleiitbnuna. 3aMeHa nmepeMeHHO! B OINPeIeIECHHOM HHTErpaie.

[IpuiiosxeHust OnpeaesIEeHHOro UHTErpajla B TeOMETPUU U MEXaHUKE (BBIYMCIICHUE TUIOIIA-
JeH mockux Guryp, JUIMHBI KPUBOU, 00BEMOB.

Tema 3. HecoOcTBEHHBIE HHTETPAJIBI IEPBOTO U BTOPOTO poJia (10 OECKOHEYHOMY IpOMe-
KYTKY, OT HEOTpaHMUEHHBIX (DYHKINH Ha KOHEYHOM MTPOMEKYTKE), HX CBOHCTBA.

Tema 4. 3agauu, npuBOASILIKE K KpaTHBIM UHTErpajiaM. J|BOHON U TPOIHON MHTETpaIbl,
nx cBoycTBa. [IpaBuia BeIUMCIEHUS JBOMHBIX HHTETPAJIOB.

3.4. Temaruka NpakTHYECKHUX 3AHATHI M0 TUCHHUILUIAHE
«MaTteMaTHYEeCKHI aHAJIN3»

Ne Tema 3ausarTus
/1
1 Pazneda 1. DjeMeHTBI MATEMATHYECKOI0 aHAJIN3A.

Yucnoas nocienoBarenbHOCTh. [Ipenen 4uciioBol nmociaeaoBaTeIbHOCTH U €r0 CBOM-
ctBa. [IpaBuna npenensHoro nepexona. Oyukuus. [Ipenen dbyakuun. Teopemsr o ipee-
nax ¢yHkuuu. IlepBoiil 1 BTOpo# 3aMevaTebHble TPeIebl.

2 CpaBHeHHE 0€CKOHEYHO MaJIbIX U OECKOHEYHO OOJBIINX BEIHYMH. DKBUBAJIEHTHBIE Oec-
KOHEYHO MaJIble BETHINHBI.

PackpsITre HEONTPEeNENTEHHOCTEN PA3IMYHOTO TUIIA

4 HemnpepsiBHOCTH (yHKITHI B TOUKE U Ha MpoMexyTke. OQHOCTOpOHHHKE TIpeebl. Touku
paspsiBa QyHKIuu. [IpumMeps! penienus 3agau

5 [TpousBoanas pynkuuun. [IpaBuna nuddepennrpoBanns 1 GOpMYJIIbl BEIYUCICHUS TPO-
n3BOAHBIX. TexHuka nuddepeHunpoBanms

6 HudbdepenniupoBanne oOpaTHbIX PYyHKIHHN, GYHKIIUN, 3aIaHHBIX HESIBHO, ITapaMeTpryie-
cku, Jorapudmmuueckoe nuddepeHnrpoBanme

7 Hudbdepennnan. ['eomerpuyeckuii cMmbicn nuddepennuana. [Ipoussoausie u quddepen-
1[MaJIbl BRICIIUX NOPsAKOB. [TpuOirkeHHbIe BHIYMCICHHS C TOMOIIBI0 TG (hEepeHIInaIoB.
8 [IpaBuno Jlonurans. ®opmyna Telnopa. PackpbiTie HEONpeneIeHHOCTEN Pa3InuyHOTO
tuna. Pa3noxeHust OCHOBHBIX 37eMeHTapHBIX GYHKIMI o hopmyne MakiopeHa.

9 [TpubmxeHHbIC BBIYUCIICHHS C TOMOIIIBI0 (hopmynsl Teitnmopa.

10 | [HonHoe uccnenoBanue GyHKIMM U octpoeHue rpadukos. [Ipumepst

11 | [lonnoe uccnenoBanue GyHKIMt U nocrpoenue rpadukos. [Ipumeps! (mpoaomKeHue)
CamocTtosarenbHas pabota Nel Ha cemuHape 1o GyHKIHSIM OJJHOW EPEMEHHOM

12 | Pazgen 2. @yHKIIUM HECKOJIbKHMX NepeMeHHbIX. JIMHUM 1 TOBEpXHOCTH ypoBH4A. Yact-
HbIe MPOU3BOIHBIE U JuddepeHnan nepBoro nopsIKa.

13 | [Honuwiit nuddepenunan. IlpouzBoansie crnoxuoit ¢ynkuuu. [IpousBonnas GyHKINH,
3aJlaHHOM HesiBHO. YacTHBIEe MPOU3BOIHBIE U AU depeHIInanbl BRICIIUX MOPSAKOB. Teo-
peMa IlIBapua.

14 | IlpousBoaHas no HampaBiaeHUo. [ pagueHT.

15 | DxctpemyM pyHKIIMU HECKOIBKUX MepeMeHHbIX. Heo0X0oquMble U TOCTaTOYHBIE YCIOBUS
IKCTpPEMYyMa.

16 | CamocrosiTesbHasi padoTa Ne 2 Ha ceMuHape MO PYHKIUIM HECKOJIbKHX IepeMeH-
HBIX

17 | Pa3nea 3. UHTerpajibHOE HCHHCICHHE

IlepBooOpa3nas. HeonpeaeneHHbI HHTErpai U €ro cBoiicTBa. MeTo 1 HemoCpeACTBEH -
HOT'O UHTETPUPOBAHUSIL.

18 | MHTerpupoBaHue ¢ IOMOIIbIO 3aMEHBI IEPEMEHHOM, 110IBEICHHEM 10 3HaK JuddepeH-
nuana. MeTos1 MHTErpupoBaHus 10 YaCTSIM

[98)
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19 | MHTerpupoBanue paMoOHANIBHBIX IPO0ei, MHTErPUPOBAHNE HEKOTOPBIX BHJIOB UPPALIHO -
HAJIBHBIX (QYHKITHI

20 | MaTerpupoBaHue TPUTOHOMETPUUECKUX ()YHKIIHA.

21 | BeluncneHue onpeneneHHbIX HHTErpaioB 1o Gopmyne Herorona-Jleiibnuma. 3ameHna me-
PEMEHHOW U UHTETPUPOBAHUE 10 YACTSAM B OIPEAEICHHOM UHTETpaie.

22 | IlpuioxkeHust ONpeesIEeHHOr0 MHTErpaja B FeOMETPUHN U MEXaHUKE (BBIYMCIICHHUE TIOLIA-
Jei TUTOCKUX (DUTYp, ITHHBI KPUBOH).

23 | IlpunoxkeHus: OnpeeIeHHOTO HHTErpaia B T€OMETPUHU M MEXaHHUKe (BBIYMCIIEHUE 00be-
MOB, TIJIOMIAJIEH TOBEPXHOCTH).

24 | HecoGcTBEHHBIE HHTETPAIIBI IEPBOTO W BTOPOTO POJIA, MX BHIYHCIICHHUE.

25 | 3amaum, NpUBOAAIIME K KPaTHBIM MHTErpajaM. Brraricienue 1BONHBIX HHTETPAJIOB CBE-
JICHHEM K MOBTOPHBIM. 3a/1a4il Ha U3MEHEHUE NopsiAKa MHTETPUPOBAHUSI B IBOMHOM HH-
Terpaie

26 | 'eomerpuueckue n GU3NYECKUE TPUIIOKEHHUS KPATHBIX HHTETPAJIOB, IPUMEPHI BBIUUCIIE-
HUSL.

27 | KoHTpoJpHOE TECTHPOBAHUE T10 KYPCY.

4. YueOHO-MeTOAMYECKOEe 1 HMH(OPMALIMOHHOE O0ecIeYeHue

4.1. HopmaruBHbie 1okyMeHThI H 'OCTbI

®denepanbHblit 3aKk0H 0T 29 aexadps 2012 roma Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoii
denepanuny» (C IBMEHEHUSIMU U JIOTIOJTHCHHUSIMU ) ;

denepanbHbIN TOCYIapCTBEHHBINH 00pa30BaTeNIbHBIN CTAaHAAPT BBICIIEro 0Opa3oBaHus - Oa-
KayiaBpuart 1o HampasiaeHuto nmoarotoBku 09.03.03 «IIpuknagnas nabopmMaTHUKa», yTBEp-
YKICHHBIN MprukazoM MunucTepcTBa obpazoBanus u Hayku Poccuiickoit deneparuu ot
19.09.2017 Ne 922

[Ipuka3z MunucrepcTBa obpazoBanus 1 Hayku PD ot 05 anpens 2017 r. Ne 301 «O6 yrBep-
x)aeHuu [lopsika opraHu3aluy U OCYIIECTBICHUS 00pa30BaTEIbHON JEATEIHFHOCTH 1O 00pa-
30BaTeJIbHBIM IPOTpaMMaM BBICIIEro 00pa3oBaHuUs — MporpaMmaM OaKaiaBpHara, Imporpam-
MaM CIEIHAINTETa, TporpaMMaM MarucTpaTyphl;

[Topsimok mpoBeeHus rOCYIapCTBEHHON UTOTOBOM aTTeCTAlMK 110 00pa30BaTEIbHBIM IPO-
rpamMmaM BBICIIETO 0Opa30BaHMsI — IMporpaMMaM OakajgaBpuaTa, IporpaMmam CreIuaInuTeTa
U IIporpaMMaM MarucTparyphl, YTBEpKIACHHbIN prukazom MunobpHayku Poccuu ot 29
ntoHs 2015 r. Ne 636;

[TonoxeHue o MPakKTUYECKOM MOATOTOBKE 00yUaIOIINXCsl, YTBEPKACHHOE MprUKa3oM MUHH-
CTepCTBa HAyKH U BhICIIero obpa3zoBanus Poccuiickoit @enepannu u MuHHCTEpCTBA PO -
cemienus Poccuiickoit denepanuu ot 5 aBrycra 2020 r. Ne 885/390;

YcTaB u JI0OKaJabHbIE HOPMAaTUBHBIE aKThl MOCKOBCKOTO MTOJIUTEXA

Ob6nacTu npodeccuoHaIbHON ASITETbHOCTU U cepbl MpoheCCHOHATBLHOU NesITEeNFHOCTH, B
KOTOPBIX BBIMTYCKHUKH, OCBOMBIIIME IIPOTpamMMy OakanaBpuata (J1ajnee - BEITYCKHUKH), MOTYT
OCYILIECTBISATH MPO(ECCHOHANBHYIO NESTENbHOCTB:

06 Ces13b, HHPOPMAITMOHHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTHH (B chepe MPOeKTUpOBa-
HUS, pa3pabOTKH, BHEJPEHUS U IKCIUTYaTallud CPEJICTB BHIYMCIUTENLHON TEXHUKH U UHDOP-
MAaIlMOHHBIX CUCTEM, YIPABIEHUS UX KUZHEHHBIM ITUKIIOM)

AxanemMudeckuil yueOHbIH 1maH no HanpasieHuto moarotosku: 09.03.03 Ilpuknaanas vH-
tdopmaruka. [Tpoduns: MHDOpMaIIMOHHBIE TEXHOJOTHH yrpaBieHus: ousHecoM. dopma 00y-
yeHus — ouHas. 2023.

Martpunia pacnpeaeneHusi KOMIETSHINH




4.2. OcHoBHas TUTEpATypa

1. ®uxrenronbn [.M. OCHOBBI MATEMATHYECKOTO aHATN3a: yUeOHUK JIJIs BY30B, 15-¢ u3j.,
crep. CIIO, Jlans. 2023. Yacts 1. 444 c.

2. @uxtenronsil [.M. OCHOBBI MATEMAaTHUECKOTO aHAIIM3a: YICOHUK IJIs BY30B, 14-¢ u3j.,
crep. CIIO, Jlanb. 2023. YacTs 2. 464 c.

3. Kynpssues JI.JI. KpaTtkuii kypc maremaruueckoro ananuza. T.1. Jluddepennnanbuoe u un-
TerpajibHOE UCUMCICHUs (QYHKIUI OAHON nepeMeHHOU. Psanpl: YueOHuK [D11eKTpOoHHbIN pe-
cypc]: yue0. - DnektpoH. naH. - Mocksa: ®usmatiut, 2015. - 444 c. [Pexxum nocryma: URL:
https://e.lanbook.com/book/71994 - 3armn. ¢ 3xpaHa. |

4.3. JlomosHUTeJbHAAA JUTEPATYypPa

1. TluckynoB H. C. quddepenunanbHoe 1 MHTETpaJIbHOE UCYUCIIEHUS Ui BTY30B. B 2-X To-
Max. M.: Unterpan - [Ipecc, 2009 — 416, 544 c. 180 sk3.

2. 3y6kos B.T'., JlsxoBckuit B.A., Mapteinenko A.U., Munocues B.b., [Tymkaps E.A. Kypc ma-
TEMAaTHUKH JJI1 TEXHUYECKUX BBICIINX y4eOHBIX 3aBeneHuit. Yactu 1-4. M.: MI'1Y, 2012.400

IK3.
3. Kpatkmii Kypc BBICIIEH MaTeMaTHUKH [DIEKTPOHHBINH pecypc]: y4el. - DIeKTpoH. JaH. -
MockBa:  JlamxkoB wu K, 2017. - 510 c¢. [Pexumm  pmocryma: URL:

https://e.lanbook.com/book/93522. - 3ari. ¢ skpana. |

4. byrpos f.C., Hukonbckuit C.M. Briciias MmaremMatrka: y4eOHUK 715 By30B B 3-X TomMax. M.:
Hpoda, 2009.

5. WuterpanpHoe ncuuciaeHue PyHKIMA OJHONW M HECKOJIBKHUX IMEPEMEHHBIX. Teopus moss: me-
TOAMYECKUE YKa3aHWS U BapHaHThI pacueTHO-Tpaduueckux padot // bogynoB M.A., bopo-
nuHa C.U., [TokazeeB B.B., Teym B.JI., Tkauenko O.U.. M.: MI'TY «MAMM», 2009.

6. Marematnyeckuii aHanu3. Teopus npenenoB u quddepeHaIbHOe UCUUCISHNE: OCHOBHBIC
TTOJIOXKEHUS TEOPHUH, METOIMYECKUE YKA3aHHS M BapUaHThI pacueTHO-Tpadudeckux pador //
boaynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.. M.: MI'TY «MAMN»,
2009.

4.4. DaeKTpPOHHBbIEe 00pPa30BaTe/IbHbIE PeCypPChl

[IpoBenenue 3aHATUI U aTTECTAlM BO3MOXKHO B AUCTAHIIMOHHOM (popmare ¢ MpUMEHEHUEM CH-
cTeMbl aucTtaHimonHoro ooydyenus yHuBepcuteta (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
dbenpoit «MaTtemaruka» 3JIEKTPOHHBIX 0OpazoBaTenbHbIX pecypcoB (DOP) mo Bcem pasnmenam
MIPOrPAMMBI:

DJIeMEHTBl MaTEMaTUYECKOIO https://online.mospolytech.ru/local/crw/course.php?id=313
aHam3a
HHTerpaipHOE HCUNCICHUE https://online.mospolytech.ru/local/crw/course.php?1d=3781

(GyHKUIMH OJTHON epeMEeHHOM
Nuddepennnanproe ucuncne- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe QPyHKIUH HECKOJIbKUX Tie-
PEMEHHBIX

JlononHuTeabHbIE IIaBbl MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaTHYEeCKOTO aHaIH3a

Pazpabotannsie DOP BKIIOUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsinok npoBesieHUs: pabOT B TMCTAHIMOHHOM (pOopMaTe yCTaHABIMBAETCS OTAEIbHBIMH Pacrio-
PSDKEHUSIMU TIPOPEKTOPa 1o ydeOHOM paboTe W/Uii IEHTPOM y4eOHO-MEeTOANYECKOH paboThI.


https://e.lanbook.com/book/93522
https://online.mospolytech.ru/course/view.php?id=3592

Kaxaplii cTyneHT obecrieueH UHANBUyalbHbIM HEOTPAHUUEHHBIM JOCTYIIOM K JIEKTPOHHOMN
OUOIMOTEKE MOCKOBCKOTO TIOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HuTepHeT-pecypchl BKIOYAIOT y4eOHO-METOIMUYECKUE MaTepHUaiIbl B 3JIEKTPOHHOM BHJE, TIPEI-
CTaBJICHHBIE Ha caiite mospolytech.ru B pa3aene: «l{eHTp MareMaTH4ecKoro oOpa3oBaHUs»
(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);

[Tone3Hpie yaeOHO-MeTOIMUeCKHE U HH(POPMAITMOHHBIE MaTepUaIbl IIPEICTABJICHBI HA CalTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB HH(GOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOU ceTu «VHTepHeT» 1J1si 0CBOEHUS
JTMCIHMIUTAHB: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InneH3noHHOe ¥ CBOOOJHO pacnpocTpaHsieMoe NPOrpaMMHoOe

o0ecreueHue

Ne| Hammenomanume | Paspabotuuk [10 | JoctynHocts (u- | Ccbuika Ha Equnslii peectp
(mpaBooGana- [IEH3MOHHOE, CBO- | POCCHUMCKUX MPOTPAMM JIJIst
TEJb) 60HO pacmpo- OBM u BJ] (npu Hanuyum)
CTpaHsIeEMOe)
1 | Astra Linux | OOO JlunensnonHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase 1d=9540
ACTPA" 36
2 | MoiiOduc OO0 "HOBBIE JlunensnonHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOTMUN" 75
4.6. CoBpeMeHHbIe IPo(ecCHOHATIbHBIE 0a3bI JTaAHHBIX U MH(OPMAIIMOH-

HbIC CIIPABOYHBIC CUCTCMbI

Ilepeuens pecypcoB cetu UHTEepHET, JOCTYNHBIX AJI5l OCBOEHHS TUCIUNIUHBI:

HaumenoBanue

Ccbliika Ha pecypce

HocTynHocTh

HNHpopManoOHHO-CIPABOYHbIE CHCTEMBI

Stack Overflow

m/

https://stackoverflow.co

Hocrynna B cetu Un-
TepHeT 0e3 orpaHuye-
HUM

Wudopmanmonusie pecypesl Cetu
Koncynpsrantllmtoc

http:// www.consultant.ru

JoctynHo

10


https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.matematikalegko.ru/
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

[Topran ®enepanbHbIX rocynap-
CTBEHHBIX 00pa3oBaTeIbHBIX cTaH- | http://www.fgosvo.ru. HocrtymHo
JAPTOB BBHICIIETO 00pa30BaHUs

JIeKTPOHHO-0UOJINOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ Hocrtynaa B cetn Un-
TEepHET 0e3 orpaHuye-

1305071
IPR Books https://www.iprbookshop | Hoctynna B cetn WUn-
.ru/ TepHeT 0e3 orpaHnye-

1305071

IMpodeccuonanbubie 6a3bl JAHHBIX

ba3a naHHBIX Hay4YHOU AIEKTPOH- http://www.elibrary.ru HoctymHo
HOU OMOIMOTEKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | [{octymHo

noJMreMaTuieckasi peepaTuBHO-
oubmuorpaduueckas u
HayKoMeTpuieckas (OndmmomMmerpu-
yeckas) 6a3za JaHHBIX

5. MarepuajibHO-TeXHHUYECKOe o0ecneyeHne TUCIUTTHHBI

MarepuanabHO — TEXHUYECKasi 0a3a YHUBEPCUTETa 00ECIICUNBAET MPOBEJCHNE BCEX BUIOB
3aHSATHUH, PETYCMOTPEHHBIX YUECOHBIM IUIAHOM, U COOTBETCTBYET JICHCTBYIONINM CAHUTAPHBIM U
MIPOTHBOIIOYKAPHBIM MIPABUIIAM U HOPMaM.

Kadenpa «MaremaTrka» He pacroyiaraet COOCTBEHHBIM ayJMTOPHBIM (POHIOM M UCTIOJb-
3yeT yuyeOHbIe ayTuTOPHH 13 0011ero (hoHIa YHUBEPCUTETA.

[Tpu HE0OXOAUMOCTH JJISl TIPOBENICHHSI UHTEPAKTUBHBIX MMPAKTUYCCKUX 3aHITUN UCTIOJIb3Y-
IOTCSl KOMITBIOTEPHBIC KJIACChl YHUBEPCHUTETA.

6. MeTronnueckune peKOMeHAAIMHA

6.1. Meroauyeckue peKOMEHIANUY IJIA NPenoaaBaTeist
10 OPraHu3anuy 00y4eHus

[Ipex e Bcero, cnemayer oOpaTuTh BHUMaHKUE CTYACHTOB Ha TO, YTO MPAKTUYECKH BECh U3Y-
YaeMblii UMU MaTepHal He TpeOyeT KaKoi-Tu0o CrieuanbHON (JIOMOTHUTENBHOM) MOATOTOBKH U
BIIOJTHE MOKET OBITh YCIEIIHO U3YUY€H, €CII CTYACHTHI OYAYT MOcenaTh 3aHsATHS, CBOEBPEMEHHO
BBITIOJIHATH JOMAIITHUE 38/IaHUS U TI0JIh30BaThCs (TIPU HEOOXOIMMOCTH) CHCTEMOM TTAHOBBIX KOH-
CyJabTalluii B TEUEHHE KaXKJIOTO cemecTpa. Bomenmmume B Kypc MaTaHallv3a pas/ieiibl SBIISIIOTCS
KJIACCUYECKUMH, B TO K€ BPEMsI OHU ITPAKTUUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIUPOKOE pac-
MPOCTPAHEHUE JJIsl PEIISHUsI Pa3HOTO PoJia 3a7ad BHYTPH caMOil MaTeMaTUKHU U MPUKIAAHBIX 3a-
nad. X ocBoeHHE MOMOXKET CTYJI€HTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOHUTH
YCTHYIO U MMUCBMEHHYIO pe4b, YCIEIIHO MPUMEHITh HAKOTUICHHBIC 3HAHUS B TIPO(ECCHOHATBHON
NEeSTENBHOCTH.

11


http://www.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/

Heob6xomumo ¢ caMoro Havyaia 3aHITHI PEKOMEHIOBATh CTYIEHTAM OCHOBHYIO U JIOTION -
HUTEIIbHYIO JIUTEPATYPY, 4 B KOHIIE CEMECTPA 1aTh CIIMCOK BOIIPOCOB IS IIOATOTOBKU K 3K3aMEHY.

Ha nepBoM 3aHATHH 10 JUCHUIUIMHE CIEyeT 00sS3aTeIbHO TPOMH(DOPMUPOBATD CTY/ICH-
TOB O BHJIE M (hopMax TeKyIIel U MPOMEXYTOYHOH aTTeCTAlUil 110 TUCIMIUIMHE, CPOKAX UX MPO-
BEJICHUS, YCIIOBUAX JIOIYCKA K IPOMEKYTOUHOM aTTeCTAalluu, IPUMEHAEMBIX BUAAX IIPOMEXKY-
TOYHOT'O KOHTPOJIS.

N3noxeHne TEOPETUHECKOro MaTepuasia JIOJDKHO COIPOBOXKIATHCA WILIFOCTPATHBHBIMU
IIpUMepaMHu, TIIATEIbHO OTOOpPaHHBIMU IIpeNoaBaTesieM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIQ/IKH [IPU PELICHUU 3a]1a4M HE OTBJIEKAIH OT IVIABHOT'O: OCMBICIEHMSI UJIEU U CYTH IIPUMEHS-
eMbIX MeToJI0B. ClieZlyeT Bcerzia yka3blBaTh IPUMEPbI IPAKTUUECKOI0 NPUMEHEHUSI PACCMOTPEH -
HBIX Ha 3aHATUSAX YpaBHEHUHN U GOpMYII.

[IpakTryeckue 3aHATHS JAOKHBI ObITh OpPraHU30BaHbI MPENOAaBATEIEM TaKUM 00pa3oM,
9TOOBI OCTaBAJIOCh BPEMsI Ha MEPUOJUYECKOE BBINOJHEHHE CTYIEHTaMU HEOOJIBIIONW caMOCTOs-
TEIbHOU paboThl B ayAUTOPHH ISl IPOBEPKH YCBOEHHUS U3JI0KEHHOTO MaTepHaa.

[IpenonaBatens, BeAyIINA IPAKTUUECKUE 3aHATHUS, TOJKEH COTJIACOBBIBATh Y4eOHO-TeMa-
TUYECKHUH TUIaH 3aHATUHN C JIEKTOPOM, UCII0JIb30BATh €AMHYIO CUCTEMY 0003HAUEHUH.

[IpenogaBaTenio cneayeTr 100MBAThCSI CUCTEMAaTUUECKON HEMpPEephIBHONW pabOTHI CTY/AEH-
TOB B TEUEHUE CEMECTPA, HEOOXOIUMO BBISIBIIATH CUJIbHBIX CTYJICHTOB U IPUBJIEKATh UX K HAYYHOUH
paboTe, K y4acTHIO B pa3HOTO po/ia OJIMMITNAAAX U KOHKYpCax.

CTyneHT NomKeH OUlyliaTh 3aMHTEPECOBAHHOCTD MPEIOAABaTeNsl B TOCTHKECHUN KOHEU-
HOTO pe3ylibTaTa: B NMPUOOPETEHHHM OOY4YaIOUIMMUCS MPOYHBIX 3HAHWUN, YMEHHH W BiaJeHUs
HaKOTUICHHOW WH(pOpMaIuei 1 peiieHus 3aa4 B mpo(hecCuoHaIbHOM IeATeTbHOCTH.

6.1.1. OOpa3oBaTe/ibHbIE TEXHOJIOTUH

[IpoBenenune 3aHATHII U aTTeCTallMid BOBMOYKHO B IMCTAaHIIMOHHOM (hopmaTe ¢ MpuMeHe-
HHUEM CHCTEMBI JUCTAaHIIMOHHOTO oOyueHust yHuBepcutera (CAO-LMS) Ha ocHOBe pa3paboTaH-
HBIX Kadeapoi «MaremaTrkay 3JIEeKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) o Bcem pasne-
JlaM TIporpammel (cMm. 11. 4.4).

[Topsinok nmpoBeneHus: paboT B AUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTACIbHBIMU
pacnopsHKEeHUSIME IPOPEKTOpa Mo yueOHOM paboTe W/WUiM LEHTPOM y4eOHO-METOAUYECKOH pa-
OOTHI.

6.2. MeToauueckne yKa3aHus sl 00y4alOIMXCsl M0 OCBOEHHIO
AUCHUTITHHBI

Pazpnen 1: nudepennuaibHoe nucunciaeHne GyHKuil 01HON epeMeHHOH

[Tpu nzyyennn audpepeHInaIEHOrO NCUUCIICHHS QYHKIUA 0THOI IepeMeHHOI 00paTuTe
BHUMaHHE Ha MOHATHE Tpeeia QyHKINU B TOYKE U METOJIbI €r0 BeIYMcieHus. [Ipenen — oqHo u3
OCHOBHBIX MOHSATHH MaremMaThdeckoro axauusza. [lpu Bblqp(c@eHwI (;)e,[[eJ'IOB dyHKUMM \HALO,
IIPEK/IE BCETO, BBIACHUTD XapaKTep HEOIPEAEICHHOCTU o0, 00 —'00, 1 . YroGsi

LO 00

OBJIAJIETh TEXHUKOW pEIICHUs 3a7a4 Ha BBIYMCIIEHUE MTPENEIIOB, HAI0 3HATh JBA 3aMEYaTEIIbHBIX
npejena, Tabauily SKBUBaJICHTHBIX OECKOHEUHO MaJiblX, IpaBuio Jlonmurans, pa3aMyHble TpHEeMbl
PaCKpBITHSI HEOTIPE/IETIEHHOCTEH B 3aBUCUMOCTH OT BHJIa (DYHKIIMU U PEIIUTH JOCTATOYHO OOJIb-
110€ KOJIMYECTBO 3a/1a4.

[Ipu u3ydyeHuu TeM, MOCBSIICHHBIX MPOM3BOIHON M TuddepeHinany (yHKIUU, HAIO0
OCMBICIIUTh UX T€OMETPUYECKUI CMBICIT, TOHUMATh pa3Inuue MexX 1y HUMHU (TuddepeHnna - 3To

12



TJIaBHASI TMHEWHAs 9acTh npupanieHus: GyHkuuun). TBepao 3HaTh (Kak TabIuIy yMHOKEHHs ) (hop-
Mysbl auddepeHInpOBaHUs OCHOBHBIX JIEMEHTApHBIX (GYHKIMKA U mpaBmiia auddepeHpoBa-
HUS (Bce, KOHEYHO, HO 0COOEHHO MpaBuiIo AuddepeHnnpoBaHus CI0KHON QyHKINN).

OOparuTe BHUMaHKE TaKke HAa ocoOeHHOCTH U depeHIpoBanns (pyHKINMA, 3aJaHHBIX
B HESIBHOH (hopMe, mapaMeTpHIecKy, Ha IpHUeM Jiorapu(pMUIeckoro 1uddepeHIInpOBaHNUS.

Crnemyer 4eTKo 3HAaTh U YMETh IPUMEHSATH aJITOPUTM HCCIEI0BaHUS (YHKIUH U TOCTPOE-
HUS rpaUKOB: ONpeeNieHHe TOYEK pa3pbiBa (M UX KIIaCCH(PUKALNIO), ACUMIITOT rpaduka (BepTu-
KaJIbHO, HaKJIOHHOM, TOPU30HTAIbHOM ), HEOOXOUMBbIE U IOCTATOYHbIE YCIOBUS MOHOTOHHOCTH
(GyHKIMH, CYIIECTBOBAHUS JIOKAIBHOTO AKCTPEMYMA, MMPOMEKYTKOB BBIITYKIOCTH U BOTHYTOCTH
(GyHKIMHU ¥ TOYEK mepernoa.

Paznen 2: nudgdepennuanbHoe ucuucaeHne PyHKIMH HECKOJIBKUX NepeMeHHbIX

[Tpu n3ydeHnn JaHHOTO pasjienia oOpaTuTe BHUMAHHUE Ha TO, YTO (PYHKITUS JBYX ITEPEMCH-
HBIX IMEET HATJISITHBIA T€OMETPUICCKUI CMBICIT — 3TO TIOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE
Hamo ocMbICIUTh TOHSATHS YaCTHBIX TPOU3BOHBIX M MOJIHOTO AuddepeHIuana u 0cooeH-
HOCTh WX BBIYHCJICHHS, OBJIQJICTh TEXHUKOW BBIYUCICHUS MMPOU3BOJHBIX OT CIOKHOUW (PYyHKIIUU

HECKOJILKMX TlepeMeHHbIX. Clie/lyeT 06paTHTh BHUMAHHE Ha TO, 4To s QyHKImuu Z = Z(X, V)
> 2
z 0°z
CMEIIaHHBIE YaCTHBIC TTPOM3BOIHBIC BTOPOTO MOPSIKA PAaBHBI MEKITY COOOM: = (Teo-

Ox0Oy - 0yOox

pema IlIBapma), To ecth mopsaoK auddepeHITUpOBaHUS HE UMEET 3HAUCHUS.

JIst pyHKITMY HECKOJIBKHUX TIEPEMEHHBIX CKOPOCTh U3MEHEHHUSI (PYHKIIMH B TIPOU3BOJIBHOM
HaMpaBJICHUU XapaKTepU3yeTcs MPOU3BOIHON 10 HAMPABJICHUIO, a HAMOOJIbIIAs CKOPOCTh U3ME-
HeHusl QyHKIMK Oy/IeT B HAIPaBJIEHUU BEKTOpa I'PaIMeHTA.

Cnenyet oOpaTUTh B 3TOW TeMe BHUMaHHE Ha HEOOXOAUMOE U IOCTATOYHOE YCIOBUS CY-
IIECTBOBAHMSI SKCTpeMyMa (GYHKIIMHU HECKOJIbKUX ITEPEMEHHBIX.

Pa3znesn 3: mHTErpajibHOE HCHUCTICHUE

B uHTerpassHOM UCUMCIICHUH pelIaeTcs 3aa4a, 00paTHOM TOM, KOTOpast paccMaTpuBa-
nack B U epeHIHaTLHOM HCUHNCIICHHH: HeOOXO0IMMO HAMTH U1 JanHOH dyHkun f (X) Takyro
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(GyHKIMIO, TPOU3BOIHAS OT KOTOPO ObuIa ObI paBHA 3a1aHHON. HTerpupoBanue GpyHKmii — 10-
CTaTOYHO CJIOKHBIN pa3/ie]l MATEMATUKH, OBJIaIETh KOTOPBIM MOHO TOJIBKO, €CIIU CTYJIEHT «BO3b-
MET» JOCTaTOYHO 00JIBIIIOE KOJIMUYECTBO UHTErPAIOB Pa3HOrO THIIA.

Hano TBep0 3HaTh TabNMIly MHTETPAIOB OT OCHOBHBIX JIEMEHTAPHBIX (PYHKIMI, OCHOB-
HbI€ METO/Ibl UHTErPUPOBaHUS (3aMEHA IEPEMEHHOM, NOIBEICHHUE 10 3HaK AU depeHnana, nH-
TErpUPOBAHHE 10 YACTSIM, IPHEMbI BBIYMCICHHUSI HHTETPAJIOB OT PALlMOHAIBHBIX Jpo0OeH, OT pa3-
HOTO THUIIa TPUTOHOMETPUIECKHUX (PYHKITHI).

Hano ocmeicinTe €IMHCTBO OAX0AA K IIOCTPOCHUIO OIIPENEIEHHBIX, KPATHBIX, KPUBOJIH-
HEWHBIX, [IOBEPXHOCTHBIX MHTErPAJIOB — IOCTPOCHUE HEKOTOPON MHTErPAIIBHONW CYMMBI U IIpe-

JIEIbHBIN MEPEXO.

3HaTh Fr€OMETPUUECKHUM CMBICI U OCHOBHYIO ()OPMYJTy BBIYMCIIEHUS OTIPECIIEHHBIX UHTE-
rpanos — popmyny HetoTona — JlelitbHua, reometpudeckue U (pu3nuecKre IpusIoKeHus orpee-
JICHHBIX M KPaTHBIX MHTETPAJIOB, YMETh HAXOAWUTh IUIOIIAJ]b IJIIOCKON (DUTYpBI, JUIMHY KPUBOM,
00BEM U IO TOBEPXHOCTH TEJN BPAILEHHUS.

7. ®OH/ OLIEHOYHBIX CPEACTB

OIIK-1. Crioco0eH NpUMEHSTh €CTeCTBEHHOHAy4YHblE U OOIEWH)XEHEPHBbIE 3HAHUS, METOJbI

MaTEMaTH4YCCKOTO aHajin3a MW MOJCIIMPOBAHUA,

UCCIeIOBaHUS B MPOGECCUOHATBHON JAESITETbHOCTH.

TCOPETUYCCKOTO M OKCICPUMCHTAJIBHOTO

OIIK-1.1. 3naTh:
MeTtoanl
MaTEeMaTHIECKOTO
aHanm3a u
MO/IETUPOBAHUS,
TEOPETUYECKOTO |
AKCIIEPUMEHTAIILHO
ro HCClef0BaHus B
npodeccHoHaTbHOM
JIESITEILHOCTH.
OIIK-1.2. YMmeTh:
[Ipumensars
€CTECTBEHHOHAYYH
BI€ u
00IIenHKEHEPHBIC
3HAHUA.

OIIK-1.3.
Baanern:
Metogamu
MaTeMaTHIECKOTO
aHaIu3a H
MO/JIETMPOBAHUS,
TEOPETUYECKOTO U
AKCIIEPUMEHTAIILHO
0 UCCICAOBAHUS.

OOGyuaromuiics
JEMOHCTpPHUPYE
T MOJHOE
OTCYTCTBHUE
HWITH
HEJOCTATOYHOEC
COOTBETCTBHE
Marepuanty
JMCIUILIMHBI
3HAHHH,
YKa3aHHBIX B
WHJIUKATOpax
KOMIIETEHITU
JMCIUIUIMHBI

«3Hath»  (cMm.
m. 3).

OOGyuarommuiics
JEMOHCTPHUPYET
HETIOJTHOE
COOTBETCTBHUE
CIIETYIOIITNX
3HAHWM,
YKa3aHHBIX B
WHIUKATOpax
KOMITIETEHIN I
JACIUILIAHBI
«3Hatb» (CM. T
3).
Homnyckarores
3HAYUTEIbHbBIC
OIIINOKHU,
MIPOSIBIISAETCS
HEJIOCTATOYHOCT
b 3HaHWUH, TIO
pAnRy
roKa3areleu,
oOyuaromuiics
WCTIBITHIBAET
3HAYUTEIbHbBIC
3aTpyAHECHUS
npu
ONIEPUPOBAHUU
3HAHUSIMH ~ TIpU
X TEepeHoce Ha
HOBBIE

OOyuarommuiics
JIEMOHCTPHUPYET
YaCTHYHOE
COOTBETCTBHUE
CJICTYIOIINX
3HAHWH,
YKa3aHHBIX B
HWHIUKATOpax
KOMIIETEHIINH
JIACITUILIAHBI
«3Hatb» (CM. I
3). Ho
JOTTYCKaIOTCs
HE3HAYUTEIIbHBI
e OILIMOKH,
HETOYHOCTH,
3aTpyJHEHUS
npu
AHAIIUTUYECKHUX
OTepaIrsX.

OO6yuaromuics
JIEMOHCTPUPYET
MOJIHOE
COOTBETCTBHE
CJICTYIOIINUX
3HAHHMH,
YKa3aHHBIX B
WHIUKATOpax
KOMITIETEHIINH
JHACIATUIMHBI
«3HaTh» (CM. TI
3). CBo0OoHO
omnepupyeT
MPUOOPETEHHBIM
Y 3HAHUSIMHU.
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CUTYalUH.

OIIK-6. CnocobeH aHanW3upoBaTh U pPa3padaThIBaTh OPTraHU3AIMOHHO-TCXHUYECKHE U
SKOHOMHYECKHE MPOIECCHl ¢ MPUMEHECHHEM METOJIOB CHCTEMHOIO aHalIHM3a U MaTeMAaTUYECKOTO

MOJIEITUPOBAHUS.

OIIK-6.1. 3uarth:
Merto bt
CHUCTEMHOTO
aHanmn3a,
MaTeMaTH4eCKOTO
MO/IETUPOBAHUS,
pa3paboTku
OpraHU3aIMOHHO-
TEXHUYECKUX "
IKOHOMHYECKUX
MIPOIIECCHI.
OIIK-6.2. YMeTb:
AHanu3upoBars,
MOJIETUPOBATH,
pa3zpabaThiBaTh
OpraHU3aIMOHHO-
TEXHUYECKHE u
SKOHOMMYECKHE
MIPOLIECCHI.

" Hasbikamu
aHayu3a,
pa3paboTKu
OpraHU3aIMOHHOTE
XHUYECKUX U
HKOHOMMYECKUX
MIPOLIECCHI C
MIPUMEHEHHEM
METO/IOB
CHUCTEMHOTO
aHaim3a u
MaTeMaTH4eCKOTro
MOJETUPOBAHUS.

OO6yuatromuiics
JEMOHCTPHUPYE
T IIOJTHOE
OTCYTCTBHUE
HIIN
HEJOCTAaTOYHOEC
COOTBETCTBHE
Marepuanty
JUACIUATLINHEI
3HAHHH,
YKa3aHHBIX B
WHJIMKATOpax
KOMIIETEHITHH
JUACIUTUIMHEI

«3Hath»  (cM.
m. 3).

OOyuarommiics
JIEMOHCTPUPYET
HETIOJIHOE
COOTBETCTBHUE
CIIEIYIOIIUX
3HAHHH,
YKa3aHHBIX B
WHIUKAaTOpax
KOMTISTEHITHI
JIACTIUTLITAHBI
«3HaTth» (cM. I
3).
Homnyckarores
3HAYUTEIbHBIC
OIITNOKH,
MIPOSIBIISIETCS
HEJI0CTaTOYHOCT
b 3HaAHHH, IO
pany
rokasareliei,
oOyyJaronuics
HCTBITHIBACT
3HAYNUTEIbHBIC
3aTPYyIHEHUS
npu
OIEepUPOBAHUU
3HAHUSMU  TIPU
UX IEPEeHOCEe Ha
HOBBIC
CUTYALH.

OOyuarommuiics
JEMOHCTPUPYET
JaCTUYHOE
COOTBETCTBHUE

I (S13% (0111704
3HAHWMH,
yVKa3aHHBIX B
WHRKATOpax
KOMITETCHIIU I
JTUCTTUTUTAHBI
«3HaTb» (CM. II
3). Ho
JIOTTYCKAIOTCS
HE3HAYUTEITbHBI
e OIINOKH,
HETOYHOCTH,
3aTPyIHCHHS
npu
AHATTUTUICCKUX
omeparusx.

OOyuaromuiics
JIEMOHCTPUPYET
IIOJIHOE
COOTBETCTBUE
CJIETYIOIINX
3HAHHMH,
YKa3aHHBIX B
WH/INKAaTOpax
KOMITETCHIIU I
JVCIIATUTHHEI
«3Hath» (cM. I
3). CBo0OoHO
omnepupyet
PHOOpPETEHHBIM
Y 3HAHHUSMHU.

DOHJ OIIEHOYHBIX CpeACTB NPCACTABJICH B HpI/IJ'IO)KeHI/II/I 2K pa60qe171 nporpamMme u BKIIHOYACT

pa3nensl:

1. Metoapl KOHTPOJIA 1 OUCHUBAHUS PE3YJILTATOB 06yquI/15{.

2. llkana u KpUTEpUU OLIEHUBAHUS PE3YJILTATOB OOYyUEHHUSL.

3. OueHouHBIE CPENCTBA.
3.1. Texymuii KOHTPOJIb.
3.2. IIpomexxyTOUuHas aTTecTalus.
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Ilpunoscenue 1

TemMaTnueckui IIaAH JUCHUILIMHBI «MaTeMaTHYeCKUI AHAJIHU3) 10 HANIPABJICHUIO MOATO0TOBKHU
09.03.03 «IIpuknagHas nuHGOpMaTHKA»
Mpodnas «MHPpoOpManMOHHbIE TEXHOJIOTMH YIIPABJICHUS OU3HECOM»

(0axkanasp)
®opma 00yueHHs - OUHAS
I'on nadopa 2023/2024
Buasbi yueOHoii padorsl,
Buabl camocTosiTesibHOM pa- ®opmbl
BKJIIOYAsl CAMOCTOSATEIbHYIO GoTEI
= padoTy CTYy/IeHTOB arrecra-
(=" ’
Ne 5 = B CryaenTon uu
Paznien S g 2 1 TPY/I0EMKOCTh B 4acax
n/n = S =
@ = &) Pe-
J | I/C | JIao | CPC | KCP | K.P. | KIL | PTP | de- | K/p | D 3
part
Bropoii cemecTp
Paznea 1. Inddepennuanbuoe uc-
yncjeHue QyHKIUA OHOM nepeMeH-
HOH. YucioBast mociie[oBaTeaIbHOCTb.
[Ipenen yucnoBoit Mociae10BaTEILHOCTH
1.1 2 1 2 2 4 +

u ero ceouictaa. [IpaBuia nmpenensHOro
nepexoaa. ®yuxuus. [Ipenen pynkuuu.
Teopemsl o npenenax GyHKIHU.
Brinaya agannii PT'P Ne 1 o mate-
MATHYCCKOMY AHAJIN3Y.
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1.2

IlepBblil 1 BTOpOH 3aMeyaTesbHbIE IIpe-
nenbl. beckoHeuHo Malble 1 6ECKOHEUHO
OoJbIIIe BETUYMHBL. DKBUBAJICHTHBIC
0ECKOHEYHO MaJble BEIMIUHBI. PackpbI-
THE HEOIIPEAEICHHOCTEN Pa3HOIO THIIA.

1.3

HenpepriBHOCTD (yHKIIMI B TOUKE U Ha
npoMexyrke. OTHOCTOPOHHHE — TIpe-
nenbl. Toukw paspeiBa (yHKIUH, HX
KJaccuukaus.

1.4

[IpousBonnas ¢ynkuuu. I'eomerpuue-
CKMI M MEXaHMYECKHU CMBICT MpPOU3-
BoaHOM. [IpaBuna nuddepennupoBanus
1 (OPMYJIbI BBIUMCIICHUS TPOU3BO/IHBIX.
TabGnuia mpou3BOJHBIX OCHOBHBIX 3Je-
MeHTapHbIX GyHKIMN. Texnuka audde-
pEHLUPOBaHUSA

1.5

HMudbdepenunan. IlponsBoansie u aud-
(depeHImanbl BEICIIUX TOPsSAKOB. [Ipu-
ONVDKEHHBIC BBIYMCIICHUSI C TMOMOIIBIO
muddepeHIanos.

1.6

[IpaBuno Jlonutans. @opmyna Teitnopa.
Pa3nokeHnss OCHOBHBIX 3J€MEHTAPHBIX
¢byukuuii o dopmyne Teinopa. Ilpu-
ONMUKEHHBIE BBIUMCICHHUS] C TOMOIIBIO
dbopmynel Teiinopa.

1.7

OcHoBHBIE TeopeMbl U epeHIaIb-
HOTO  HCYMCIEHUSA. MOHOTOHHOCTh
byHKIMH, SKCcTpeMyMbl. HeoOxoaumbie
U JIOCTAaTOYHBIE YCIOBHS MOHOTOHHO-
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CTH, JIOKAJIBHOTO 3KCcTpemyMma. Mccneno-
BaHUE BBINYKJIOCTH Ipaduka (QyHKIUH.
Touku neperuoda.

1.8

OOmast cxema vccineI0BaHUS PYHKITHH 1
noctpoenust ee rpaduka. CoiicTBa
(GyHKUMH, HENpPEepbIBHBIX HAa OTpPE3Ke.
Haulbonpiiee 1 HauMeHbIIee 3HAYCHUS
(GYHKIMM Ha OTPE3KE.
CamocrosiTesbHas padora Nel Ha ce-
MHHape 1o (yHKUMAM OJHOW mepe-
MEHHOM

1.9

Pazgen 2. ®yHKIHUSA HECKOJBbKHUX Ie-
peMeHHBbIX. [Ipenen u HEMPEPHIBHOCTS.
OCHOBHBIE CBOWCTBA  HEMPEPHIBHBIX
¢dbynaknuii. Yactaeie mpousBoanbie. [To-
HbIN uddepeHIra.

Beuiaya saganuii PI'P Ne 2 o GyHK-
IAM HECCKOJRKMX TICPDCMCHHDIX

1.10

[IpousBoHbIE CHOKHOW (PYHKIIMU He-
CKOJIbKUX IepeMeHHbIX. YacTHbIE Ipo-
U3BOJIHBIE U U depeHInaIbl BHICIINX
nopsaakoB. Teopema IlIBapua. Ilpous-
BOJIHAS 110 HAMpaBiIeHUIO. [ pagueHT.

10

OKkcTpeMyM (YHKIHUU HECKOJIBKUX Iepe-
MeHHbIX. Heo0xoiuMmBble 1 10CTaTOUHbIE
YCIIOBHS IKCTpEMyMa.
CamocrosiTesbHast padora Ne2 Ha ce-
MHHAape MO0 (YHKIHMAM HECKOJIbKHUX
nepeMeHHbIX

11

1.12

Pa3pnen 3. UHTerpajbHoe HCHUCIEHHE

12
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[TepBooOpasnas. HeonpeneneHHbIi WH-
Terpan u ero coiicta. Tabmuia uHTE-
rpajiloB OT OCHOBHBIX 3JEMEHTAPHBIX
¢bynkuuii. MeTon HemocpeacTBEHHOTO
WHTETPUPOBAHUSL.

Brigau nuii PT'P Ne 3 rio unTe-
[PAJLHOMY MCYMCIEHH

1.13

WuTerpupoBanue ¢ MOMOIIBIO 3aMEHBI
MIEPEMEHHOM, MOJBEACHUEM IMOJ 3HAK
muddepennrana. MeTon MHTErpupoBa-
HHA 110 YaCTAM

13

1.14

WuTerpupoBanre pamnyoHaIbHBIX JIPO-
Oell HHTErpHUpOBaHHE HEKOTOPHIX BUIOB
UppalMOHAJIBHBIX 1 TPUTOHOMETpHUYe-
CKUX (PYHKIHH.

14

1.15

3anayu, TPUBOIAIINE K MOHITHIO OIIpe-
JeneHHoro uHrerpaina. CBoWCTBa orpe-
nenenHoro uHrerpana. ®opmyna Heto-
ToHa-JIeiionuIa. 3amMeHa MepeMeHHON 1
WHTErpUPOBAaHUE MO YaCTSIM B OIpejie-
JICHHOM HHTETrpajie

15

1.16

[TpunoxeHuss ONpPENEICHHOTO WHTE-
rpaja B TCOMETPUH U MEXaHHUKE (BBIUMC-
JICHHE IUIOIAACH TUIOCKHX  (uryp,
JUTUHBI KPUBOM, 00EMOB, TUIOIIAJICH I10-
BEPXHOCTH).

16

1.17

HecoOcTBeHHEBIE HHTCIrpalibl IICPBOI'O U
BTOPOI'O poaa, ux CBOMCTBA.

17

1.18

3ajauu, TpUBOASAIINE K KPAaTHBIM HHTE-
rpajaM. JIBOWHOW ¥ TPOWHOW WHTE-
rpaJibl, UX CBOMCTBA. Boluncienue qBom-

18
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HBIX UHTErpAJIOB CBEACHUEM K IIOBTOD-
HeIM. ['eomerpuueckue u ¢uznyeckue
IIPUJIOKEHHUS] KPATHBIX UHTETPAJIOB
KoHTpoJibHOE TecTHPOBaHKE

dopma aTTecTaluu

19-21

Bcero uacoB nmo aucuuIInge

18

54

72

PI'P

cam.
pao.
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Ilpunoscenue 2

®OH/I OIEHOYHBIX CPEJICTB
MO JUCLUIJINHE

«MaTteMaTH4YeCKUH aHAJIN3»

Hanpasnenue noarorosku: 09.03.03 «Ilpuknannas nHGpoOpMaTHKa
[Tpoduns: «MHPOpMAIIMOHHBIE TEXHOJIOTHUHN YIIPABIECHUS OU3HECOM)
®opma 00ydeHHs — OUHasl.

Kadenpa: «Maremarukay

1. MeToabl KOHTPOJISI M OLICHUBAHUS Pe3YJbTATOB 00y4YeHUs

JIJ11 KOHTpPOJISl yCIeBaeMOCTH U Ka4eCTBA OCBOCHHMSI TUCIUIUIMHBI HACTOSIIENH TPOrpaMMOit
MIPEeyCMOTPEHBI CIETYIONINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYIIIEH YCIIeBaeMOCTH (TEKYIIUH KOHTPOJIb);
- MPOMEXXYTOYHAs aTTecTalus (3K3aMeH).

2. lIxaJjia 1 KpUTEPUH OLCHUBAHUSA Pe3yJIbTATOB 00y4YeHHS

®opmMa NPOMEKYTOUHOM aTTecTalluM: IK3aMeH

[IpomexyTrouHas aTTectanus oOyJaromuxcs B popme 3K3aMeHa MPoBOJUTCS M0 pe3yabTaTam
BBITIOJIHEHUS BCEX BUJIOB YUeOHOM pabOThl, MPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM I10 JAaHHOW AUCLHU-
IUTMHE, TMPH ATOM YUUTHIBAIOTCS PE3YyIbTaThl TEKYLIErOo KOHTPOJS YCIIEBAaEMOCTH B TEUYEHHE ce-
MecTpa. OLeHKa CTeNneHu JAOCTHKEHHs 00yJarolUMHUCS IUITAHUPYEMbIX Pe3y/IbTaTOB OO0Y4YEeHHUS I10
JTUCHMIUIMHE MPOBOJIUTCS MPENoJaBaTesieM, BEAYIIUM 3aHATHUS 10 AUCHUIUIMHE METOJOM DKCIEPT-
HO¥ oreHku. [To uToram mpoMexyTo4Ho# aTTecTaluy MO JAUCHUIUIMHE BBICTABISETCS OIICHKA «OT-
JTUYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHOY» WU «HEYIOBICTBOPUTEIILHON.

IIIxajaa oueHUBaHUA Onucanne

BeinonHeHsl Bce o0s3aTeslbHbIE YCJOBMS NMOATOTOBKH CTY-
JAeHTa K IPOMEXKYTOYHON aTTecTallMH, IPEIyCMOTPEHHBIE
IporpaMMoil TUCHUIUIMHEL CTyAEHT NEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUH, HABBIKOB ITOKa3aTelNsIM, IPUBEICHHBIM B
OtinuHO TabIMIaxX, ONepUpyeT NpUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBBIKAMH, PUMEHSAET UX B CUTYalMsX MOBBIIIEHHON CIOKHO-
ctu. Ilpm 3TOM MOryr OBITH JONYIIEHbl HE3HAYUTEIbHbBIE
OLIMOKM, HETOYHOCTH, 3aTPyIHEHMs NpU IMepeHoce 3HaHUU U
YMEHMI Ha HOBBIE, HECTAHJAPTHBIE 3a/1a4H.
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Xopomo

BoinosiHeHBl Bce 00si3aTeIbHbIE YCJOBUSI NOATOTOBKH CTY-
AEGHTA K IPOMEKYTOYHON aTTecTalMu, IIPEIyCMOTPECHHbIE
nporpaMMoil TuciuIuinHbl. CTyZEeHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUM, HABBIKOB II0OKA3aTEJIsIM, [IPUBEICHHBIM B
TabIULAX, ONEPUPYET NIPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMU,
HaBbIKaMU. B To jxe BpeMs IIpu OTBETE AOIYCKAET HECYIIECTBEH-
HbIE ITOIPEIIHOCTH, 3a/1a4d PEIIaeT C HEeI04YeTaMH, HE BIUSIO-
UMY Ha OOUIHIA X0 peTICHHS.

Y 10BIIETBOPUTETBHO

BoinosHeHbl Bce 00si3aTesIbHbIE YCJOBUSI NMOATOTOBKH CTY-
JAeHTa K TMPOMEKYTOYHOH aTTecTalluM, IPEeIyCMOTPEHHbIE
nporpaMMoil TuctuIuinHbl. CTyZIeHT JIEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI1, HABBIKOB [TOKA3aTENsIM, IPUBEICHHBIM B
TabIuIaX, ONEepUpyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMU,
HaBbIkaMu. Ho moka3bIBaeT HeryyOoKue 3HaHMsl, IPU OTBETE HE
JIOTTyCKaeT TpyObIX OIIMOOK UM MPOTUBOPEUHii, OAHAKO B (op-
MYJIMPOBaHUM OTBETa OTCYTCTBYET JOJIKHAs CBS3b MEXKIY aHa-
JM30M, apryMeHTaleil U BBIBOJAAMHU, B PELICHUH 3a7ay MOTYT
CoJIepXKaThCs TpyObie OMIHOKH. [{71s1 morydeHus MpaBUIILHOTO OT-
BeTa TPeOYIOTCS YTOYHSIOUINE BOTIPOCHI.

HeynoneTrBopuTenbHo

He BbimonHeHbl o0s3aTe/ibHbIE YCJAOBHS NOATOTOBKH CTY-
JeHTa K TMPOMEXKYTOUYHOH AaTTeCTAllUM, IPEIyCMOTPEHHbBIE
nporpammoit auctuiubel, UJIW cTyneHT neMOHCTpHUpYeT He-
MOJIHOE€ COOTBETCTBUE 3HAHUN, YMEHUH, HABBIKOB NPUBEICHHBIM
B TaONMUIaX, JOMYCKAIOTCS 3HAYUTENbHbIE OIINOKH, TPOSBISETCS
OTCYTCTBHE 3HAHHI, YMEHHI, HaBHIKOB MO POy MOKazaTelneH,
CTYIEHT UCHBITHIBACT 3HAYUTENbHbIC 3aTPYIHEHUS MPU ONEPU-
POBaHUM 3HAHUSAMH U YMEHUSIMH.

3. OueHo4YHbIE CpeCcTBA

HanmenoBanue
OLIEHOYHOTO Cpell-
CTBa

[IpencraBnenue ome-
HOYHOT'O CPEJICTBA B
®OC

Kparkas xapakTepucTHKa OIEHOYHOTO
cpencTaa

KonTponsHas (ca-
MOCTOSATEJbHAS)
pabota

(KP)

CpencrBo NpoBEpKH yMEHUHN NPUMEHSATH
NOJTy4eHHBIE 3HAHUS JJIS pelleHus 3aaaqy
OTIPEJEIIEHHOIO0 THIA MO TEME WIN pa3-
neny

KOHTpOJ’IBHHe 3aaa-
HHA
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2 | PacuerHo-rpadu- CpencTBo MmpoBepKkd yMeHUM npuMeHsaTh | KoMmrmiekr —3amaHuii
yeckas pabora IIOJIy4YEHHBIE 3HAHHU [0 3apaHee OINpesae- | AJs BBIIOJHEHMS pac-
PLP JICHHOM METOJMKE JUIi PELIeHUs 3a7ad | YeTHO-rpadudeckoit
(PTP) WIA 33JaHui 10 MOAYIIO0 WIHM JUCHU- | PabOTHI
IUIMHE B LIEJIOM.
CpencTBo KOHTPOJISl, OPraHU30BAHHOE KAK
crienManbHas 6ece/1a mearornaeckoro pa-
YCTHBIH 0TIpoC cO- | OOTHHKA ¢ O00YYarOmMMCsI Ha TEMBI, CBS- Bomnpocsl o
3 OeceqoBaHueE, 3aHHBIE C U3y4aeMOM JUCHMIUIMHOMN, K pac- | TeMaM/paszenam Juc-
(YO) CYMTAHHOE HA BBISACHEHHE 00heMa 3HAHUMI LMIUTUHBL
oOyuarolerocs o OnpeeJIEeHHOMY pa3-
Jieny, TeMe, IpooIeMe | T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 3a1aHUH,
4 Tect MO3BOJISIFOIIIAS aBTOMaTH3UPO- BapuanT TecTa
(T) BaTh MPOIEAYPY U3MEPEHHS YPOBHS 3HA-
HUWM ¥ YMEHUHN 00yJaromierocs.
5 | Ox3ameHannonHble | CpeACTBO MPOBEPKM 3HAHUM, YMEHUH, | DK3aMEHallHOHHBIE
OuneTsl HaBBIKOB. MOXKeT BKJIIOYATh KOMIUIEKC T€O- | OUIIETHI
K pETHUYECKUX BOIMPOCOB, 3ajad, IMpaKTHye-
(9b) CKHX 3aJIaHUH.

3.1. Tekymuii KOHTPOJIb

O1eHOYHBIE CPEJICTBA TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIHHBIC BOTIPOCHI
1 3a7aHus B (hopme OITaHKOBOTO TECTUPOBAHUS /ISl KOHTPOJISI OCBOCHHS 00YJAIONTUMHUCS Pa3/IeiIOB
JTUCUMIUTMHEL, ipueM PI'P.

Conep:xanue pacueTHO-rpaguuecKux pador.

PacuetrHo-rpaduyeckas padora Nel nmo nudppepeHunaIbHOMY HCHUCTEHUIO QYHKIUI 0THOM
nepeMeHHOMI

Kpatkoe conepskanue u 3Tansl pacyeTHO-rpadudeckoil paboThl:
[Ipenen yucnoBoit Nocae10BaTENILHOCTH, TIpenen PyHKIUY.
HccnenoBanue GyHKIMU HA HEIPEPHIBHOCTb.

Brrurcnenue npon3BoAHBIX (DYHKITUY.

HccnenoBanue GpyHKINU, TOCTPOCHUE TPAdUKOB.

Pacuerno-rpadguyeckas padora Ne 2 no pyHKIHMAM HECKOJIbKHX MEPEMEHHbIX.

Kpatkoe conepxanue pacueTHO-rpapruueckoi paboThl:
DyHKIIMM HECKOJIBKUX MTepeMeHHbIX. YacTHbIe MPon3BoAHbIE. [[pOU3BOJHBIE OT CIOXKHBIX (QYHK-
uuit. [Ipon3BoiHas M0 HAMIPABIEHUIO U TPAUEHT. DKCTPEeMyM (YHKIHHU ABYX EPEMEHHBIX.

PacuerHo-rpajguyeckas padora Ne 3 mo mHTErpajJbLHOMY HCYHCICHHUIO.

Kpatkoe coneprkanue u 3Tambl pacyeTHO-TpadhudecKoil paboThI:
Ilepguviti sman:

MeTo 11 UHTErpUPOBaHUA. BeIuncieHne HeonpeaeIeHHbIX HHTETPAIOB.
Bmopou sman:
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HpI/IJIO)KeHI/ISI OIMPCACIICHHBIX UHTCTPAJIOB. I/ICCHCﬂOBaHI/Ie CXO0JJUMOCTH HECOOCTBEHHBIX HHTCIrpa-
JIOB.

KomnuekT 3amannii
AJIsl BBINIOJTHEHHUs pacyeTHo-rpapuyeckux pador (PI'P)
o pucuummae «MareMaTu4ecKui aHaJIu3»

Teopus npenesnoB u (udpdepenuuposanue GyHKIHMU OHOM NepeMEeHHOMI
1. Haittu npenensl:
2 2
hm(Z—n) —(1+l’l) lim\/l’l+2—\?81’l3+3
’H""(l+n)2—(2—n)2 ' n—® AIn+5+n
( NG

llm - , \\ hmn( [—_n)’ n-10 3n+1.
’Hw£2n2+1 ) n—® n +1 lim(m
n —> w0 j
li 2%+ 11x + 15 L4
m__ 0. lim B
3 x+3 x0gin 3x
lim2"” = 5" Jim sin 3x lim (1-3x) s
n—m JN+2 4 §n 0] _ exz x—+0

0,x<—-7
2. UccnenoBaTh Ha HENPEPHIBHOCTH U BBIIOJIHUTD YEPTEXK: y =<sinx, — 7<x <0

7,x2>0

3. HaiiTi mpon3BoIHYIO (PYHKITUH:

2(3x3 +4x° —X—Z) y = In arcsin f=2**.
y: .

15 +x
[x_3t2+1
tgx—ctgx T3
y=arctg —— .
J2 { (7 )
y=sin|__t|.
\3 )

cos 6x

= = arctg’ ! +sinln2x
Y 3sin(12x+1) Y &

J1-2¢
y =arctg’ ln_‘“@ y= (J;)

x+2
: X’ - f
sm(x—2y)+_:7x x=e'cost,y=e COSt
Y

4. CocTaBUTh ypaBHEHHsI KacaTeIbHOW W HOpPMAld K JAHHOW KPUBOM B TOUYKE C aOCIIUCCON X :
2
y=x"+8Jx-32, x,=4.

1
)
5. IlpoBecTH NOIHOE UCCIEOBaHUE U OCTPOUTH Fpaduk f(x) =x t—
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DYHKINH HECKOJIbLKHUX NMepeMeHHbIX
. X +3)
1. HaiiTi 9acTHBIE TPOU3BOIHBIE BTOPOTO MOPSIIKA, YOSAUTHCS, UTO ! _ ! - 7 —
Xy yx xy
y 2
2. Haiitu rpaguent pynkiuun  z =f(x,y) Br1ouke M, (X,,Vy): 2= M (4,6).
X

3. MccrenoBarhk Ha 9KCTpeMyM QYHKIMIO Z=X—X+y +2y .

HNurerpuposanue
BoruncuTh HeonpeaeaeHHbIE HHTETPAJIbl
de , x-27dx, J(x+1)exdx, [xcos3xdx, [e"cosxdx,
2(x + Jx
dx dx x+18 d x+1 sin *x
J’ X
, , — +2
jx2—6x+18 jx2+6x+5 (r=6)x+2) Jx2+3dx’ Icoszxdx'

Buruucantn ONpeacJeHHbIC HHTEIPAJIbI

7.6 U dx ! ¢ dx
3sin * x cosxdx, _— x—1)e'dx, _—
g £\/1+3x g( ) 1x\7+lnx
6 dx fl"‘ X gy ’ F_dx_, Ix22+ 24y
S arctex Brt5 et
J1.1+ W3x =2 ) 1 0
1
3 3 2 7.6 dx
| de, [vV4 —x"dx, I?:sin2 xcosxdx , I

0 A1+ x° 0 0 o V1+ 3x '

1 e dx
-1e'd .
;[(x Jedx, !x«7+lnx
HecoGcTBeHHbIE HHTErPAJIBI

1. VkaxkuTe, Kakoil U3 HeCOOCTBEHHBIX HHTErPAIOB ABJAETCS CXOISIIUMCS
o0 o0
: 3 5
jjxdx, [x dx, [vxdx.
1 1 1

2. Beruncinuth HHTCrpajl, YCTAHOBUTH €TI0 CXOAUMOCTD HJIM pACXOAUMOCTDb dx

=14+ x°

o]

3. Beruucaurh HUHTCrpajl, YCTAHOBUTH €0 CXOAUMOCTD HJIM paCXOAUMOCTDb j Inxdx
1
a

o X
4. BeIUMCIIUTh HECOOCTBEHHBII HUHTCIrpall I \/__, YCTAHOBUTH €ro CXOAUMOCTb UJIN
0V X

PacxXoauMOCTh.



1
dx
5. BoruncnuTh HECOOCTBEHHBIN UHTErPal | —5, YCTAHOBUTH €I0 CXOJUMOCTb WJIH
X
pPacxoAUMOCTb. .
dx
6. BoruncnuTh MHTErpall, yCTAHOBUTD €r0 CXOAUMOCTh HJIM PACcX0JUMOCTh I

1+x’

—00

0

7. BBIUMCIINTB HHTErpaJl, yCTAHOBUTH €TI0 CXOAUMOCTh WIH PACXOJUMOCTh j Inxdx
1

1
dx
8. BpranciauTh HECOOCTBEHHBIN HHTerpanJ'
i x

5 YCTaHOBUTH €ro CXOANUMOCTb HUJIU

PacxoMMOCTb.
KpatHble mHTErpasibl

1. I3MeHNnTh NOPSAAOK MHTEIPUPOBAHUS B IBOMHOM MHTETpaJIe

2 6—x 2-y

aimjﬂxym% bj@ifmme

2. BeauciauTh J;‘.-(IO—X2 — y*)dxdy, D = {(x, y)|1 <x<2, 0<y<2}.
(

3. Beruncnute
”(12x2y2 +16x°y° )dxdy;
b
D:x= 1,y=x2,y=—q/._
4. BbruuciuTh
[[ &+ y)dxdy, D — MHOXeCTBO TOYEK IIIOCKOCTH, OTPAaHUYEHHOE IMHUAMH

(D)

y=x/2, y=2x, y=2/x (x>0).

5. Haitn Iiomaab (I)I/Il“ypbl, OFpaHquHHOﬁ JAaHHBIMHU JIMHUSMHA
=3/x,y=4e,y=3,y=4
y_ xay_eay_ ay_'
o v 2
6. Haiitu Iiomaab (I)I/Il“ypbl, OTpaHUYCHHOM JUHUAMU Y =X, y=-—X+ 2

8 Haiitu 06beM Tena, MoJyd4eHHOTO BpalieHrueM BoKpyr ocu OY ¢purypsl, orpaHH4eHHON JIMHU-

amu y=x, y=1, x=0.

9. Haiitu o0beM Tela, MoJIly4eHHOTO BpalleHueM BOKpYyr ocu OX (urypsl, orpaHu4eHHON JINHU-
2 2

aMH Y =X, Y =Xx.

KonTpouabHbie padoThl (IpUMeEpbI)

BapuaHTt

1. MoctpouTsb rpaduk: y = 3cos 2x
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2. Halitu npegensl:

(5=n) +(5+n) - 1-cos 2x XX ex-2
1) lim 5 - 2)11m22— 3) lim . -
’H‘”(S—n) —(5+n) =0 gt ] 2y —2X 4+ x -2

4) lim VX' —x -1 5)1ﬁn(1+xcos2xw;6)lﬁn(x—vp%=:r#&)

32 ln(x—l) =0\ 1+ x cos x X

-x,x<0

2
3. UccnepoBaTb Ha HENPEPbLIBHOCTb U BbIMOAHUTb YepTex: V = JX ,0<x<2

|L3, x>2
BapuaHT
1. Hal'Tu nponsBoAHYO y;:
a) y = arctg’ In v 6)y=(\{)
x+2
x3
B) sin(x—2y)+_=7x fx=e'cost, y=ecost
Yy
(11 )
2. Haittu lim\—— |
x>0 | X arctg,x}
, 1

3. NMpoBecTV NoAHOE UcCea0BaHME U NOCTPOUTL rPaduK f(x) =X +x—2.

Bapuamnr.

ou
Nel. Berunciiuth IpOU3BOIHYIO 110 HAIIPABICHUIO a— ¥ HalTH MOJTy/ b BEKTOPA TPaJEHTa IS
A)

X 3
Gyuxiuu U = 2xy + ——+ 2z B Touke  A(6;9;1) B HanpapieHUH, COCTABIAIOIIEM C OCIMU KOOP-

Vv

3 6
cosa=_, cos f=_, y< T

7 7 2

AUHAT YTI'JIbI

Ne2. Uccnenoars Ha sxketpeMyM dynkmuio 2z = XP(1 — 4x* — 4 y)—-5.

. d
Ne3. z=In(y —x*), x=+/sinf, y=cost. Haitmm ;Z
t
Bapuanr

Boiyucanumoe:
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2

16
dx

1. ‘[\/;_2. 2.{(2x+1)-]nxdx.

J.3x2—4 J.sin33xd 2x -1
.| ——dx. — 5 —ax. 5. | ———dx.
PR 4.7 cos’3x N4 -2x—x?
1. BobruncnuTh UHTETpaIbI:
T —x? o Ddx
xe “dx . J‘ .

1 X A/Inx
MN306pa3nTb 061aCTb MHTErPUPOBAHWUA U U3MEHUTb NOPALOK UHTErPUPOBAHMA B MOBTOPHOM MHTErpane

0 J25-4%
_j4 dx jf(x; y)dy .

BbluncanTb naowaas Gpurypbl, orpaHMYeHHOM AMHUAMMU

BapuaHT 3a4aHNi1 TPEHMPOBOYHOrO TecTa.

3apaum

B arcctg&’; dy -2
X

luactb 1. y=sinlnx, y',y'—? 2.y 3.y=3x" +xe',x,=2,Vx=0,1,Vy—?

4. HallTy Npon3BOAHYI0 V. :

a) y= SSin4x - 3 6) y :xarctg7x
V X

B) exy+1=cos3x r) x=cost+sint, y=sint—tcost
X

5. WccnepoBaTb Ha aKCTpemym f(x) = (x—?;)2 (x—S).

er

6. HaliTu MHTepBanbl MOHOTOHHOCTN V = —.
X

3

X
7. HaiiTn Hanbonbluee, HaMMeHbluee 3HaYeHne GyHKLMK f( x) = —16x Ha oTpeske [—5,1]-

— 2 f—
8. MoCTPOUTL KacaTesbHYI0 K rpaduKy GyHKLMM J(x) =3arccos X" Touke x = _.

2
2 yactb 9. Hantu npeaensl:
_ (3+n)2—(2+n)2 tg2x X +2x-3 tgSx
lim - - 2) lim 3) lim—————— 4) lim
"”“’(2 + n) —(l—n) x—0 er_l x—>-3Xx + SX +6X X*itg&x
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3 yacTtb

0, x<-rm

10. UccnenoBaTb Ha HEMPEPBLIBHOCTb M BbINOJHWUTL YepTeX: y=4sinx, — 7<x<0.

7,x>0
x3
11. NpoBecTn NOAHOE UccAef0BaHUE U NOCTPOUTL FpadmK f(x) = o—a
KonTposabHbie padoTsl (IpUMeEpbI)
BapuaHTt
1. Noctpoutsb rpadumk: y = 3cos 2x
2. Halitn npegenbi:
2 2
~(5-n) +(5+n) 1- cos 2x r-x'—x-2
1) lim . ~ 2)lim— 3) lim——
”"“‘(S—n) —(5+n) =0 Q] w2y =2 +x—=2

4) limvVx’—x -1 5) lim 1+ xcos2x\]xZL 6) lim(x—\/uz——ﬁr‘r)

=2 In(x-1) 0\ 1+ x cos x 5300

—x,x<0

2
3. MccneposaTb Ha HEMPEPbIBHOCTb U BbIMOJIHUTL YepTesk: )V = Jx ,0<x<2

|L3’ x>2
BapuaHTt
1. HaliTv npousBsogHyto ). :
X
a) y = arctg’ ln""C 6)y = (\[)
x+2
. x3 - t
8) sin(x-2y)+_—=7x Nx=e'cost,y=e cost
y
(11 )
2. Haittn lim| —— |
oo x - arctgx
, 1
3. NpoBsecTu NoAHOe nccnegosaHme N NOCTPOUTL rpaduK f(x) =X +—
X

Bapuamnr.
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ou

Nel. Beruucnuth IIPOU3BOAHYIO 110 HAIIPABJICHUK —— 1 HAUTH MOZYJIb BEKTOpA IpagueHTa s
0os

X
Gyukiun U = 2xy + T +2° B TouKe A(6;9;1) B HanpasiieHnn, COCTABIAIOIIEM C OCIMHU KOOP-
y

3 6 T
muHar yriasr COSA = ., COS B=_, y<_.
7 7 2

Ne2. Hccnenoatp Ha okcTpemyM ¢yHkimio z = x)(1 — 4x* — 4 y)—5.

dz

4
N93.Z=ln(y—x), X=4/SIn¢, Y =COSI. Haiitn j
4

Bapuanr

Boiyucaumoe:

16 2
dx

1. ‘[\/;_2. 2.v[(2x+1)~lnxdx.

3x°-4 sin * 3x 2% —1
Nt PR e PR S N
x4 4x 4. 7 cos”3x 4-2x—x

1. BBIYHCIUTH UHTETPAIIBL:
+00 +o
e | Jdx
xe dx . E—
1 X A/Inx
MN306pa3nTb 061aCTb MHTErPUPOBAHUA Y U3MEHUTb NOPAAOK MHTErPUPOBAHMA B MOBTOPHOM MHTErpane

0 25—
_j4 dx jf(x; ydy .

BblumMcanTb Naowagb GUrypbl, orpaHUYEeHHON IMHUAMU

BapuaHT 3agaHuii TPEHMPOBOYHOrO TecTa.

3apaum

_ arcctg\%? dy —?
X

luacrel. y=sinlnx, y',p"=7 2.y 3.y=3x" +xe',x=2,Vx=0,1,Vy-?

4. HallTV NpOM3BOAHYIO V. :

a) y — Ssin4x - 3 6) y :xarCtg7x
u X
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B) ¢ +2 = cos3x r) x=cost+sint, y=sint—tcost
x

5. Uccnemosatb Ha akctpemym f (x) = (x—3)2 (x-5).

2x
6. HaliTu HTepBasibl MOHOTOHHOCTN V = —.
X

3
X

7. HaitTv Hanbonbluee, HAMMEHbLLEe 3HaYeHne GYHKLUM f( x) :? —16x Ha otpeske [_5;1]'

— 2 f—
8. MocTpouTs KacatenbHyto K rpaduky dyskum S ( X) = 3arccos x’s Touke x = _

2
2 yactb 9. Hantu npegensi:
~ (3+n) =(2+n) o tg2x X+ 2x -3 tg5x
lim . - 2)lim—  3) lim3—2 4) lim—
no0 (2 + n) —(1 —l’l) -0 @2¥—1 >3y T S5x° +6x xagztg3x
3 yactb
0,x<—-7

10. Wccneposatb Ha HEMPEPLIBHOCTb M BbINOJIHUTb YepTeXK: p =4sinx, — <X < 0.

7,x2>0

x3

11. NpoBecTn NosHOE UccnefoBaHNE U NOCTPOUTL FpadmK f(x) = Z-a
Kpurepun oueHku:

- OLIEHKA «3a4YTE€HO» BBICTABIISIETCS CTYIEHTY, €CJIM OH PETYIISPHO B TEYCHHE CEMECTpPa MPEACTaBIISII
pelIeHus 3a/1a4, BBIMOJIHUI TIOJTHOCTHIO BCE 3aJaHUs U UX 3aIIUTHII, OTBETUB Ha BOIIPOCHI MPENo/ia-
BaTes;

- OLICHKA «HE 3a4TEHO» BBICTABJISIETCS CTYJCHTY, €CJIM OH HEPEryasipHO B TEUCHHE CeMecTpa IMpel-
CTaBJISUT pPELICHHS 33a]1a4, BHIMOJIHII 33/1aHUs HE MOJIHOCTHIO UM BOOOIIE HE MPEICTaBIsAI paboThI
Ha TIPOBEPKY, AOIMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMPOCHI ITPEToaaBaTels.

J11s ipoBeieHust TEKYIEro KOHTPOJIsS 3HAaHHUH CTY/IEHTOB B AUCTAHIIMOHHOM (hopMarte B paz-
paboTtanHbIxX Kadeapoit «MaremaTrka» OHJIaWH-Kypcax UMEIOTCsS MPOMEXYTOUHbIEe (IPOOHbIE) Te-
CTBI.

3.2. [IpoMesKyTOYHAS aTTECTALUSA

[TpomexxyrouHas arrectanus - (3K3aMeH) IPOBOJIUTCS MO OMIeTaM B YCTHOU opMme.
Bpewmst U1 moAroTOBKM OTBETA HA BONPOCH He Oojiee 45 MUH.

buner BkiIro4aeT TEOPETUUECKUM BOIIPOC U 3a4a4H.

KoMIinekTsl 9K3aMeHaMOHHBIX OMIIETOB XpaHATCs Ha Kadenpe «MaTemaTukay.
TunoBbie BADHAHTHI OMJIETOB MPHJIATAOTCS.
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32.

L.

KommiekT Bonpocos

o JUCLMIUINHE «MaTeMaTHYeCKH aHaAJIUu3»

JudpepennuaibHoe ucunciaeHue GQyHKUMNA 0HOM epeMeHHoi

[loHsTHE TIEpEMEHHOM BEIMYUHBI U 00JIACTU €€ U3MEHEHMSL.

MOHATHE (PYHKIIMOHAIBHOW 3aBUCUMOCTH, KiIacCu(uKaus GyHKIUI.

Omnpenenenre U TUIbI YUCIOBOM MOCIE10BATEIbHOCTH.

[Ipenen yncnoBoii Nocae10BaTENIBHOCTH. ApU(PMETHUECKHE OTIEPALlUU HAJl IOCIIE0BaTENbHO-
CTSIMHU.

VYcnoBus CylecTBOBaHHS KOHEUHOTO MpeJiesia YMCIOBOM MocieaoBaTenbHOCTH (Teopembl Komn
u Beiiepmtpacca).

BTopoii 3aMeuarenbHbIil mpeaed.

[Ipenen pyukuuu. Onpenenenus. ['eomerpruyeckas HHTEpIIpETaLUs MOHATHUS ITpeiena QyHKINN.
CBoiicTBa TIpeIeToB.

beckoneuHo Masble, 0eCKOHEYHO 00bIINe (YHKIIUH.

[TepBrIil 3amMevaTeNnbHBIN PEaE.

. beckoHeuHo MaJible BEJTMUMHLI. DKBUBAJICHTHBIE OECKOHESUHO MaJible U UX UCHOJIH30BaHHE npu

BBIYUCIICHUH TIpeieioB. Tabauiia SKBUBAICHTHBIX OECKOHEUYHO MaJIbIX.

HemnpepsiBHOCTH (yHKITMHU B TOUKE U Ha mpoMexyTke. OgHocTopoHHue npenensl. Kimaccuduka
L[Msl TOUEK pa3pbiBa rpaduka.

CgoiicTBa (hyHKIIMI, HEMTPEPHIBHBIX Ha 0Tpe3ke (TeopeMsbl Beiiepiirpacca, boibsiano — Komm).
[TpousBonas. ['eomerpuueckuii u pu3ndecknii CMbIC Mpou3BoiHOM. KacaTenpHas u HOpMalb
K TUIOCKOM KPHUBOIA.

Tabnu1a mpou3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH.

CBs13b MEX/y CYILIECTBOBAaHHWEM MPOU3BOAHOMN (DYHKIIMH B TOUKE M HEMIPEPHIBHOCTHIO (DYHKITUN
B TOM XK€ TOYKE.

[IpousBoiHASE CyMMBI, IPOU3BEACHHUSI, YaCTHOTO. [Ipon3BoHAS CIIOKHOM U 00paTHOM (PYHKITHIA.
[IpousBoHas mapaMeTpUUecKH 3aJaHHON PYHKIUU.

[IpousBonHas GpyHKIMH, 3a1aHHOI HESIBHO.

JudbdepenninpoBanue CI0KHON MOKA3aTeIbHON (DYHKIIUH.

Hudbdepenuupyemocts. Juddepenmnuan. ['eomerpudeckuii cMpica auddepeHimaia.
[IpousBoHbie U AuQdepeHnanb BEICIIUX MOPSIKOB.

OcHoBHbIe Teopembl AuddepeHnanbHoro ncuncienus (reopema Oepma, reopema Pous, Teo-
pema Jlarpanxa, Teopema Komn).

IIpaBuno Jlonurans.

Mmuorounen Teitnopa u ero coiictBa. ®opmyna Teiinopa. Octatounsiii uieH Gpopmyinsl Teitnopa
B ¢popme Jlarpanxa u IleaHo.

AcumnToTsl rpaduka QyHKIHIH.

OkcrpeMyM. Heo6xonmumoe ycinoBue 3kcTpeMyma.

JlocTaTouHbIE YCIOBUS HKCTPEMYyMA.

JloctaTouHoe ycnoBue Bo3pacTaHus (yObIBaHUs) (DYHKITHH.

Haubonpiiee 1 HauMmeHblee 3Ha4eHHs PYHKIIUU Ha OTpE3Ke.

BrInyksiocTh, BOTHYTOCTb, TOUKA Mieperuda. JlocraTouHoe ycioBrUe BOTHYTOCTH (BBITYKIOCTH).
HeoOxoanmoe ycnoBue Touku neperuda. Jfocratounoe yciaoBue neperuoa.

OO01mas cxeMa MOCTPOCHHUSI U UCCIIeZIOBaHUs rpaduka GyHKINU.

(I)YHKHI/II/I HECKOJBbKHUX MEPEMEHHBIX

OnpeneHeHI/Ie n FCOMCTpI/I‘-ICCKI/Iﬁ CMBICJI (I)YHKLII/II/I ABYX ICPCMCHHBIX.
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JIuauu ypoBHS GYHKIUU IBYX NIEPEMEHHBIX.

YacTHble MPOU3BOHBIE (PYHKIIMH HECKOIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKHIA CMBICIT
OyHKIIMHM HECKOJIBKUX MTEPEMEHHBIX, TOHATHE MoJHOTO Auddepennunana.
HuddepenunpoBanue ca0KHbIX GYHKIUH HECKOIBKUX MTEPEMEHHBIX.

[Ipon3BoAHBIE BBICIIHX MOPSAKOB (PYHKIIMH HECKOJIBKUX MepeMeHHbIX. CMelIanHbIe TIPOU3BO/I -
Hble. Teopema IlIBapua.

[TponsBoaHas GYHKIMHM HECKOJIBKHUX ITEPEMEHHBIX IO HAIIPABJICHHUIO.

[Ipon3BoaHAs IO HANIPABIICHHUIO U TPAJUEHT CKAJSIPHOTO TOJISL.

JKcTpeMyM (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

10. Heo6xoaumoe 1 J0CTaTOYHOE YCIOBHS SKCTpeMyMa (QYHKITUH JIBYX TIEPEMECHHBIX.
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HNHTerpanbHoe HCYHCIeHHE

1. TlepBooOpa3Hasi, HeoNpeaeIeHHBIN HHTETpall. Tabnnia OCHOBHBIX HHTETPAJIOB.

2. 3amMeHa epeMEeHHOM M MHTErpUPOBaHUE 10 YaCTAM B HEONPEIEIEHHOM HHTETpae.

3. HHurterpupoBaHue ¢ MOMOIIBIO TIOABEACHUS TI0]T 3HaK nuddepenimana.

4. HWuTerpupoBaHue pallMOHAIBHBIX APOOEH.

5. WHTerpupoBaHue 0 4acTAM M 3aMEHa IEPEMEHHON B OIIPECIICHHOM HHTErpale.

6. HnTerpupoBaHue TPUTOHOMETPHUUECKUX (PYHKIIMI, OCHOBHbBIE MTPUEMBI.

7. VHTerpupoBaHue UPPALIMOHAIBHBIX (QYHKIUH.

8. YHuBepcangbHas TPUTOHOMETPHUYECKasl MOJICTAaHOBKA.

9. OmpeneneHHbI HHTETPAT U €r0 cBocTBAa. Dopmyna HrioTona — JleliOuua.

10. ITpunoxkeHust ONpeaesIEHHOTO HHTErpalia K PEIICHUIO TEOMETPUUSCKUX U (PU3UIECKUX 3a1ad.
11. Beruucnenue mionmajaei ¢ moMONIbI0 OMPEICICHHOTO HHTErpasa.

12. BoruncneHue miomaad 1 JJIUHB KPUBOU, 3aJaHHON YPAaBHEHHUSIMU B ITApaMeTPUUIECKON hopMme.
13. Beruucienue mionmaayd KpUBOJIMHEHHOTO CEKTOPa B MOJISIPHBIX KOOPIMHATAX.

14. Beruncnenue mwionmajaei B NpIMOYTroJIbHBIX U MOJSAPHBIX KOOPAMHATAX C IOMOIIBIO ONPEIEIICH -

HOTO MHTErpaJa.

15. BbruucieHue JUIMHBI IyTH ¢ TOMOIIBIO ONPEIEICHHOr0 HHTerpaa.

16. Beruucnenue IIuHbI AyTd KPUBOM, 3aJaHHOM MTapaMeTPUUECKH.

17. Beruucienue oobeMa Tella BpallleHus ¢ TOMOIIbIO OIIPEICIIEHHOTO HHTErpaia.

18. Beruucienue miomaay NOBEpXHOCTH TeJa BpalllCHHUS.

19. HecoOcTBEeHHBIE HHTETPAJIBI IEPBOTO U BTOPOTO THIA. [IOHATHS CXOAUMOCTH U PACXOIUMOCTH
HEeCOOCTBEHHOT0 MHTETpaa.

20. HecoOCTBEHHBIE MHTETPAIBI OT Pa3PhIBHBIX (PYHKIIUM.

TunosBbie BapuaHThI OUIETOB
o gucoumuinae «MareMaTH4eCcKUuii aHaJIn3»

MUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKU POCCUNCKOM OEJIEPALIMN
OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
VYUPEXJIEHUWE BBICILIEI'O OBPA3SOBAHNM A
«MOCKOBCKHWH MNOJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWH OJUTEX)

®daxynpTeT 6a30BBIX KOMITETEHITHH, Kadenpa «Maremaruka

JucuummmHa «MaTteMaTH4eCKU aHaIu3y

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIA BUJIET

1. TlepBooOpa3Hasi, HeompeAeNeHHbIN HHTErpai. Tabuuiia OCHOBHBIX HHTETPAJIOB.
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y x d
2. Bpluucnuth HeonpeaeaeHHbIN HHTETpall j - .
b —x+/5—x
3. Haiitu rpaguent pynkuun z=y,/xy BTouke M ((1,4).
4. VYxaxure, Kakoil U3 HECOOCTBEHHBIX MHTEIPAJIOB SBJISETCS CXOAALIUMCS

j\/ xdx, jx_de, I\/ X dx.
1 1 1

5. HaiiauTe 3KCTpeMyMBbI U TOYKH niepernda pyHkimn y = (x — 1)e ™ .

YTBepxkaeHo Ha 3aceganuu kadenpsl maremaTuku «_03» 05 2023 r., mpotokoa Ne 10

N.o. 3aB. kadenpoit H.B. BacunbeBa / /

MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPABOBAHIS POCCUMCKOM ®EEPALIMU
OEJEPAJIBHOE OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXJAEHUWE BBICIHIETI'O OBPA3OBAHU A
«MOCKOBCKHNH MOJUTEXHUYECKHNIA YHUBEPCUTET»
(MOCKOBCKWI NOJUTEX)

®dakynbTeT 6a30BBIX KOMITETCHIIHIH, kadenpa «MaremaTuka»

O6pazosarenpHas mporpamma 09.03.03 «IIpuknagnas nHGOpPMATHKAY
Kypc 1, cemectp 2

IK3aMeHaAIHOHHBIN OnyteT Ne 1

1. HecoOcTBeHHBIE HHTETPAJIBI TIEPBOTO U BTOPOTO TUTA. [IOHATHS CXOMUMOCTH M PACXOAUMOCTH
HECOOCTBEHHOTO MHTErpaa.

2
. . ¢ 2t
2. Haiiti npousBoHyI0 (PYHKIMH, 3aJaHHOM TapAMETPUYECKH X = y=

1+7° 1+7

3. HccneoBaTh Ha SKCTPEMYM QYHKIHIO Z =X — X +1° + 2 ),
7.6

o s 2
4. BbIYUCIUTD ONPECICHHBIA HHTErPall J‘3sm xcosxdx.
0

5. Haiitu 00beM Terna, oJydeHHOTO BpallieHneM BOKpyr ocu OX (GUrypbl, orpaHUuYEeHHOM TMHU-
3
amu y=x, y=1, x=0.

YTBepxkaeHo Ha 3aceqanuu kadenpsl MaTeMaTuku «_ 03» 05 2023 r., npotokos Ne 10

H.o. 3aB. kadenpoit H.B. Bacunsesa / /

I[J'Iﬂ MIMPOBCACHUA TPOMCEIKYTOUYHOT'O KOHTPOJIA 3HAHUH CTYACHTOB B JUCTAHITUOHHOM (I)OpMaTe
B pa3pa6OTaHHBIX Ka(penpoﬁ «MatemaTuka» OHHaﬁH-KypcaX HMCIOTCA UTOTOBBIC TCCTEI.
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