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1. Hean, 321241 ¥ IVIAHUPYEMbIe Pe3yJIbTATHI 00y4eHUs 110
AUCUMILIAHE

K OCHOBHBIM yensim OCBOCHHS MUCIUIUIMHBI «MaTeMaTHUeCKuil aHaJIu3) CIIeyeT OTHE-
CTH:

- BOCIIUTaHUE Y CTYJACHTOB OOIIEH MaTeMaTHICCKON KYIbTYpHI;

- IPHOOpETEHUE CTYICHTAMH ITUPOKOTO KPyra MaTeMaTUYECKUX 3HAHWUH, YMCHHM U HAaBbI-
KOB;

- pa3BUTHE CIIOCOOHOCTH CTYACHTOB K WHIYKTUBHOMY W JCIYKTUBHOMY MBIIIJICHUIO
HapsIy ¢ pa3BUTHEM MAaTEMaTHICCKOW WHTYHUITUH;

- YMEHHUE CTyJICHTAaMH Pa3BUBATh HABBIKU CAMOCTOSTEIILHOTO U3YUCHUS YICOHOU U HAyY-
HOU JIMTepaTyphl, COJIEPIKAIIEH MAaTEMAaTHICCKHIE CBEICHUS U PE3YJIbTATHI,

- TIOJATOTOBKY CTY/ICHTOB K JICATEIIHHOCTH B COOTBETCTBUH C KBATM()UKAIIMOHHON XapaKTe-
puCTHKOM OakasiaBpa 1o HarpapiIeHUI0, B TOM YKciie POPMUPOBAHNE YMEHUM UCIIOIH30BATH OCBO-
SHHBIC MAaTEMATHYECKHUE METOIbI B MTPO(PEeCCHOHATLHOM IEATEITBHOCTH.

- MOJITOTOBKY BBICOKOKBATH(HIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBUSAX ITU(-
POBOI TypOYJIICHTHOCTH M BBICOKHUX TEXHOJOTHYECKHX PHUCKOB COBPEMEHHOMW ITU(PPOBOI 3KOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOCHMSI AUCUUIIIMHBI «MaTeMaTH4ecKil aHaIu3) clieyeT OTHe-
CTH:

- OCBOCHHE CTYJICHTAMHU OCHOBHBIX MOHSTHIA, METOJIOB, (POPMHPYIOIIHUX OOIIYIO MaTeMa-
TUYECKYIO MOArOTOBKY, HEOOXOUMYIO JJIsl YCIICITHOTO pelIeHHs MPUKIAIHBIX 3aa4;

- ¢popmupoBaHue y cTyaeHTa TpeOyemMoro Habopa KOMIETEHINIH, COOTBETCTBYIOIINX €0
HaIpPAaBJICHUIO MTOJATOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/a.

OO6yuenue 1o AucUUIUIMHE «MaTeMaTH4eCcKUii aHaIn3» HalpaBjieHo Ha popMupoBaHue y 00yya-
romuxcs caeayrmux kommnereHui B cootBetctBun ¢ ®I'OC 38.03.01 (ypoBeHb OakamaBpuara)
o HampasjaeHuto nmoarotoBku 38.03.01 DxoHOMMKA, YTBEPKIEHHBIM MPpHUKa3oM MuHOOpHAyKH
Poccun ot 12.08.2020 Ne 954 (¢ u3meHeHUsAMH U TOTIOJHEHUAMH OT 26 HOs10ps 2020 1):

Koa m HaumMeHoBaHue KOMIIETEHIIMIA

NHauKkaTopbl J0CTHXKEHUSA KOMITe-
TEeHI MU

VYK-1. Crioco6eH ocyiiecTBIATh IOUCK, KPH-
TUYECKHUI aHau3 U CUHTE3 UH(POPMAIIHH,
MIPUMEHSITh CUCTEMHBIN MOAXO 7S peLIeHUS
MOCTABJICHHBIX 33124

NYK-1.1. AnanusupyeTt 3a7ady, BbIACTAS €€
0a30BBIE COCTABISIOLINE

NYK-1.2. OcyiiecTBisieT MOUCK, KPUTHUECKU
OIIeHUBaeT, 000011aeT, CUCTEMATU3UPYET U
pamxupyeT nHpopMalnio, TpedyeMyro s
pellieHrs OCTaBIEeHHOM 3a/1a4uu

NVYK-1.3. PaccmarpuBaet u npejjiaraer pa-
[IUOHANILHBIE BAPUAHTHI PEIICHUS MOCTaBJICH-
HOM 3aJ]au¥l, UCHOJIb3Yysl CUCTEMHBIN TOJXO/,
KPUTUYECKH OLICHUBAET UX JJOCTOMHCTBA U
HEJIOCTAaTKU

2. MecTo JUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

I[I/ICL[I/IHJ'II/IHa OTHOCHTCS K 00s3aTeapHOM yacTu Ojoka b1: MO,Z[yJ'H: «MateMaTH4eCcKue U ecTe-

CTBCHHO-HAYYHbIC TUCHUILIIUNHBD.



JucuuminHa 6a3upyeTcs Ha CIeIYIOIIeH, TPOHICHHON TUCIUTUIHHE:
- MHelHas anreopa.
I[I/ICI_[I/IHJII/IHa «MareMaTHuecKU aHaIn3» JIOTHYECKHU CBSI3aHa C MOCJICAYOIINMHA JUCHUTIIIMHAMU
B obsazamenvrou wacmu:
- DJKOHOMETPUKA;
- SKOHOMHYECKAsl TEOPUs;
- OKOHOMHYECKas CTaTUCTHUKA,
- OLIEHKA U aHaJIU3 PUCKOB.
B uacmu, ghopmupyemou yuacmnukamu oopazo8amenbHuiX OMHOUWEHU:
- (huHAHCOBBI aHATU3;
- OM3HeC-TUTAaHUPOBAHHUE.

3. CTpykTypa u coaepxkaHue TUCHUILIUHBI

OO6mast TpyA0€MKOCTh JUCIHUIUIUHBI COCTABIISIET 4 3aueTHbIE eMHUIIBI -144 yaca.

3.1. Buabl yueOHoii paboThbl U TPYA0EMKOCTH

3.1.1. Ounas ¢popma o0yueHus

n/n Bun yueoHoii pa6oThI KO;::/IC:E:TBO Cemectp 2
AyAUTOpHBIE 3aHATHS 72 72
B ToMm uucne:
Jlexun 18 18

1.

, CeMuHapCKue/PAaKTUUECKHUE 3aHATHS 54 54
JlaGopaTopHbIE 3aHATHUS - -
CamocrosiTeJbHas padoTa 72 72
IIpomeskyTOoOYHAs aTTeCTALMSA

3K3aMEH C) 6]
HUroro 144 144
3.1.2. OuHo-3a04Has ¢popma o0yueHHs
n/n Buj yuedHoii padoThl KO;I;:I)?TBO Cemectp 2
AyIMTOpHBIC 3aHATHS 36 36
B TOoM uncne:




Jlekuun 8 8

1.
CemuHapcKue/MpakTHUECKUE 3aHATUS 28 28
2.
JlaGopaTopHbie 3aHITHS - -
3.

CamocronTesbHasi paboTa 108 108

HpOMe)KYTO'lHaﬂ aTrecranmud

3K3aMEH D C)

Hroro 144 144

3.2. TemaTrnueckuii NJIaH U3y4YeHUs1 TUCHUILIUHBI

Pazmenién B mpuiiosxkenuu 1 k paboueit mporpamme.

3.3. Conepxxanue pa3iejioB TUCHUILIAHbBI

BBenenune

[Ipenmer, 3amaum u coaepkaHue TUCUUTUIMHBI. OCHOBHBIE ATAIlbl PA3BUTHUS TACIIUTLINHBI.
CtpyKTypa Kypca, €ro MeCTO H poJib B MOATOTOBKE OakajiaBpa, CBSA3b C APYTUMHU JTUCIUTIITHHAMHU.

Pa3nen 1. IuddepenunanbHoe ucuucjieHue GyHKUMA 0HON MepeMeHHOM

Tema 1. Hucnosas nociienoBaTeabHOCTh. [Ipeaen 4ucioBoil mocneaoBaTeIbHOCTH U €r0
cBorictBa. dynkius. [Toctpoenne rpadukoB ¢pynkiuid. [Ipenen pyakuun. OCHOBHBIE TEOPEMBI O
npeaenax Gyakuun. [IepBoiii 1 BTOpoit 3ameuaTenbHble peneibl. CpaBHEHHE OECKOHEYHO MaJIbIX
1 OECKOHEYHO OOJBIINX BEIUYUH. DKBUBAJIEHTHbIE OECKOHEYHO MaJlble BETMYUHBI.

Tema 2. HenpepbIBHOCTh (PYHKIIMI B TOUKE M HA MPOMEXYTKe, TOUKM pa3pbiBa (yHKITUH,
UX Ki1accuukamnus. ACUMITOTH rpaduka GyHKIMHU, UX KIaCCU(PUKAIIHS.

Tema 3. [IpousBoanas ¢pyHkiuu. ['eomeTpuueckuii 1 GU3MUESCKUI CMBICIT TTPOU3BOTHOM.
[IpaBuna nuddepenurpoBanus U GOPMYIIbl BEIYUCICHUS TPOU3BOIHBIX. Tabmuia mpou3BoAHBIX
OCHOBHBIX 3JIEMEHTapHbIX (YHKUUNA. Beruncienne mpou3BOAHBIX (YHKIMMA, 3aJaHHBIX pa3ind-
HBIM 00pa3oMm.

Hudbdepennnan. [IponsBoanbie u auddepeHIuanbl BRICIIUX TOpakoB. [IpubimkeHHbIe
BBIYHCIICHUS C MIOMOIIBI0 U depeHIInanoB.

Tema 4. IIpaBuno Jlonurans. ®opmyna Telnopa. PackpsiTue HeolpeaeneHHOCTEN pa3-
JUYHOTO THMa. PaznoskeHne 0CHOBHBIX AeMeHTapHbIX GyHKIui 1o hopmyne Teitnopa. [Tpubnu-
YKEHHbIE BBIUMCIICHUS ¢ TOMOIIBIO popmyibl Teitnopa.

Tema 5. OcHoBHBIE TeopeMbl auddepeHInanIbHOro ucuruciaeHus. MOHOTOHHOCTh (yHK-
1IUH, SKCTpeMyMbl HeoOxoaumble U T0CTATOYHBIE YCIOBUS MOHOTOHHOCTH, JIOKAJILHOTO JKCTpe-
MyMa. MccnenoBanue BeimykiocTu rpaduka Gpynkiuu. Touku neperuda rpadurka GpyHKIuM.

OO6mas cxeMa uccineaoBaHus GyHKIUU U TIocTpoeHus: ee rpaduka. CBoicTBa QYHKIINA,
HEeMpephIBHBIX Ha oTpe3ke. HanbomnpIiee n HanMeHblee 3HaueHus (PyHKITUN Ha OTPE3KeE.

Paznen 2. In¢pdepennnaibHoe ncunciaieHue GyHKIMI HeCKOJIbKUX NepeMeHHbIX

Tema 1. yHKIIMM HECKOJIBKUX IIEPEMEHHBIX. JIMHNM U TOBEpXHOCTH ypoBHS. YacTHbIE Ipou3-
BozaHble. [lonubli quddepenunan. IpousBoaHbIe CI0KHON PYHKIIMH HECKOJIBKUX MEpEMEH-



HBIX. YacTHBIE TPON3BOAHBIE U MU depeHIanbl BRICIINX MOpsakoB. Teopema [lBapua.

Tema 2. [IpousBoaHas no HanpasneHuro. I'paguent. Kacatensnas k kpuBoil. KacarenpHas
IUIOCKOCTh U HOpMallb K moBepxHOocTH. Dopmyna Teinopa. DkcTpeMyM (QYHKIUU HECKOJIBKUX
nepeMeHHbIX. HeoOXoMble B JOCTAaTOUHBIE YCIOBUS IKCTPEMYMa.

Pa3znen 3. I/IHTeraJ'lI)HOQ HCYHCICHHE

Tema 1. IlepBooOpa3znas. Teopema cyiiecTBOBaHMsI HEONpEAEICHHOr0 uHTerpana. He-
ONpE/IENIEHHBI MHTErpall U €ro cBoicTBa. Tabiuia MHTErpajgoB OT OCHOBHBIX 3JE€MEHTAPHBIX
¢byHKIMi. MeTo1 HeTOCPEICTBEHHOTO HHTETPUPOBAHUSI.

MeTo 1l HHTErpUPOBAHUS C IOMOILIBIO 3aMEHBI IEPEMEHHOM, I0IBEACHUEM 1101 3HaK AU pepeH-
uuana. MeTox MHTErpupoOBaHUs 10 YaCTSM.

WHTerpupoBanne paiMoHaNbHbBIX ApP0OEH, UHTETpUpOBaHNE HEKOTOPBIX BUOB UPPALIMOHAIIBHBIX
Y TPUTOHOMETPUYECKUX (DYHKIUH.

Tema 2. 3amaun, TpUBOAAIINE K TIOHATHIO ONpEaesIeHHOro WHTerpaia. OnpeneneHHbIi
MHTETrpaJl, €ro CBOMCTBA. Y CJIOBUS HHTETPUPYEMOCTH. MIHTErpast ¢ mepeMeHHbIM NPeIeIoM HHTe-
rpupoBanus. ®opmyna Hetotona — JleiiOHuiia. 3aMeHa nepeMeHHO! B ONpeieIEHHOM UHTErpajle.

[IpunoxxeHust onpeesIeHHOTO UHTErpaja B TeOMETPUHN U MEXaHUKe (BBIYMCIIEHHUE TIOIIA-
neH mnockux Guryp, IIMHBI KpUBOM, 00BEMOB.

Tema 3. HecoOcTBEeHHBIC HHTETPAITBI IEPBOTO U BTOPOTO poa (110 OECKOHEYHOMY TTpOMe-
KYTKY, OT HEOTpaHUYEHHBIX PYHKLINN Ha KOHEUHOM MPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, npuBoAsIINE K KpaTHBIM HHTErpajiaM. J[BOMHOM 1 TpOItHOW MHTErpabl,
nx cBoicTBa. [IpaBuia BeIUKCIEHUS JBOMHBIX HHTETPAJIOB.

3.4. TemaTuKa NPaKTUHYECKHX 3aHATHH MO JUCIHUILINHE
«MaTeMaTHYEeCKMH aHAJTHU3»

3.4.1. Ounas ¢popma od0yueHust

Ne Tema 3aHATHA
/1
1 Pasznen 1. DiaeMeHTHI MATEMATHYECKOI0 AHAJIN3A.

YucnoBas nocienoBaTenbHOCTh. Ilpeaen 4nuciaoBoil MOCnen0BaTeNbHOCTH U €r0 CBOM-
crBa. [IpaBuna npenensHoro nepexona. @ynkuus. [Ipenen ¢pynkuun. Teopemsl o npene-
nax Gynkiuu. [TepBbiit 1 BTOpOH 3aMevaTeIbHBIC TTPEICTIbI.

2 CpaBHeHHEe O€CKOHEYHO MaJbIX U OECKOHEYHO OOJIBIINX BETUYMH. DKBUBAJICHTHBIE Oec-
KOHEYHO MaJlble BEJIUUUHBI.

3 PackpbITre HeolpeaeIeHHOCTEeH Pa3InyHOro TUIa

4 HenpepbiBHOCT YHKIMI B TOUKe U Ha IpoMexKyTKe. OTHOCTOpOHHUE Mpejiesibl. TouKu
paspbiBa pyHKIMH. [TpuMepsl pemienus 3a1a4

5 [IpousBonnas ¢pynkuuu. [Ipasuna nuddepenmpoBanus u GopMyabl BHIYUCICHUS MIPO-
n3BoAHbIX. Texnuka quddepenunpoBanus

6 HuddepenunpoBanue oOpaTHbIX GyHKINN, GYHKINHN, 33JaHHBIX HESIBHO, ITapaMeTpuye-
CKH, Jlorapupmuueckoe qudpepeHurpoBaHme

7 Huddepennnan. I'eomerpuueckuii cmpicn auppepennmana. [Ipoussonnsie u nuddepen-
1IMaJIbl BBICHIMX NOPsAKOB. [IpnOarkeHHbIe BEIUMCISHHSI C TOMOIIBIO AU hepeHIInalIoB.
8 IIpaBuno Jlonurana. @opmyna Teitnopa. Pa3noskeHnss OCHOBHBIX 3J1€MEHTapHBIX (DYHK-
it mo Gpopmyne MakiopeHa.

9 ITpuGnnxeHHbIe BEIUMCIIEHUS ¢ TOMOLIbI0 popmyiisl Teitnopa.

10 | IlonmHoe uccnenoBanue GyHKIMI 1 TOCTPOCHUE TPAPHUKOB.




11 | IlonHOe uccnenoBanre GYHKIHA U TOCTpOeHUE rpaduKoB (ITPOJOIHKCHHE)
KontponsHast pabora Nel Ha ceMuHape 1o QyHKIMSIM OJHOM epeMeHHON

12 | Pa3znen 2. ®yHKIMHU HECKOJIBKHUX NepeMeHHBIX. JIMHIM U TOBEPXHOCTH ypoBHsI. YacT-
HBIE IPOM3BOIHBIE U T PepeHIIraN MepBOTo MOPsIKa.

13 | Momusiit quddepennman. [IponsBoansie ciaoxHoi QyHKuu. [IponsBognas QyHKIHMH,
3a/IaHHOM HEesiBHO. YacTHbIE MPOU3BOIHbIE U AU QEepeHIIHaIbI BHICIIUX MOPSAKOB. Teo-
pema IBapia.

14 | [IpouzBoaHas 1o HarpaBieHuto. ['paaueHT.

15 | DkerpemyM (QYHKIIMK HECKOJIBKUX NIepeMeHHbIX. HeoO0X0IMMBbIC U IOCTATOYHBIC YCIIOBUS
SKCTpEMYMa.

16 | KonrponwHas pabora Ne 2 Ha ceMuHape 1o (pyHKIHUSIM HECKOIBKUX MEPEMEHHBIX

17 | Pa3men 3. UHTerpajibHoOe HCHUCIEHUE
[TepBooOpa3nasi. HeonpeneneHHbIil MHTErpall U €ro CBOMCTBA. MeToa HEMOCpeICTBEH-
HOT'O MHTETPUPOBAHMUS.

18 | MHTerpupoBaHue ¢ TOMOIIBIO 3aMEHBI IEPEMEHHOH, 1MOIBEICHHEM 10| 3HaK IuddepeH-
nuana. MeToJ MHTErpupoOBaHuUs M0 YacTIM

19 | MHTerpupoBanue panMoHAIBHBIX Apo0eii, HHTETpUpPOBaHNE HEKOTOPHIX BHIOB HPPAITHO-
HaJIbHBIX PYHKIUN

20 | MHTETpHpOBaHUE TPUTOHOMETPUICCKUX (DYHKITHIA.

21 | BeramcieHue onpeeIeHHbIX HHTeTpasioB 1o popmyite Hetorona-Jlelioauia. 3amena me-
PEMEHHOW U MHTErPUPOBAHKE IO YaCTSIM B ONPEEIEHHOM UHTErpase.

22 | IpuiioskeHHs OTPEICICHHOTO MHTETpaia B reOMETPUN U MEXaHUKeE (BBIYHUCIICHHE IJIOIIIA-
Jei TI0CKUX (GUTYp, JUTMHBI KPUBOM).

23 | TlpunoxeHus ONpeaeIEHHOTO HHTETpaja B TECOMETPUU M MEXaHUKe (BBIUHUCICHUE 00be-
MOB, TUIOIIA/ICH MMOBEPXHOCTH).

24 | HecoOcTBEHHBIC MHTETPAJIBI IEPBOTO M BTOPOTO PO, UX BHIYHCIICHHE.

25 | 3ajmauu, NpUBOJSIINE K KpaTHBIM MHTErpajaM. Beruncinenne ABOMHBIX MHTETPAJIOB CBe-
JICHHEM K MOBTOPHBIM. 3aJaydl HAa U3MEHEHUE NOopsAKa HHTETPUPOBAHUS B IBOHOM HMH-
Terpaie

26 | 'eomerpuyeckue U HU3HYECKHE PUIIOKEHUS KPATHBIX HHTETPAJIOB, IIPUMEPHI BBIYHCIIC-
HUSL.

27 | KoHTposbHOE TECTUPOBAHUE IO KYPCY.

3.4.2. OuHo 3a04yHasi popma o0yUeHUsI

Ne n/nn Tema 3ansiTus

Pa3pgea 1. DiieMeHTHI MATEMATHYECKOI0 AHAJIN3A.
3amaun Ha BBIYMCIICHHUE TPEEIIOB YUCIOBBIX MOCIE0OBATENLHOCTEH U (PYHKIIUH.

PaCKpLITI/Ie HCOHpeﬂeHeHHOCTCﬁ pa3JIM4IHOTO TUIIA

HenpepsiBHOCTH GyHKIMIT B TOUKE U HA POoMexyTke. OJHOCTOPOHHHE MPEJIEIbI.
Touku pa3pbiBa QyHKIHH.

IIpousBoanas ¢ynkuuu. [IpaBuna nuddepenmpoBanust 1 GOPMYIIbl BHIYUCICHUS
pou3BoAHBIX. TexHuka auddepeHupoBaHus

Huddepennnan. ['eomerpuueckuit cmpicn auddepennnana. [Ipoussoausie u 1ud-
(bepeHIanbl BHICIINX TOPSIKOB. [IpubnmkeHHbIe BHIYMCIEHUS € TOMOIIBIO -
(dhepeHnnanos.

IIpaBuio Jlonuransa. Gopmyna Teinnopa. Pa3iokeHHss OCHOBHBIX 3JIEMEHTapPHBIX
¢bynkuuit o popmyne Maxkinopena.

[TonHoe uccnenoBanue GyHKIUN U MOCTPOEHUE IPaUKOB.




8 @OyHKIMU HECKOJIbKHMX NepeMeHHbIX. YacTHble npousBoaHble. [IponsBoanas no
HanpaBJIEHUIO. ['pagueHT.

9 OkcrpeMyM (YHKLIMH HECKOJIBKUX MepeMeHHbIX. HeoOxoauMble U JOCTaTOYHBIC
YCIOBHS 9KCTPEMYMa.

10 HNuTerpanbHoe ucuuncienne. [leppoodpasnas. HeonpeneneHHblii HHTErpal U €ro

TBa. MeTo1 HenoCpeACTBEHHOI'O UHTETPUPOBAHMUSL.

11 PaznuunbIe METOIBI HHTETPUPOBAHUS.

12 [IpuiioxxeHust onpeeeHHOro NHTErpaga B FTeEOMETPUN U MEXaHUKE.

13 HecoOcTBeHHbIE HHTErpabl IEPBOTO U BTOPOTO POJia, X BBIYHUCIICHHE.

14 Boruncnenue qBOMHBIX MHTETPAJIOB CBEJCHUEM K ITOBTOPHBIM. ['eoMeTpuueckue u
(u3nyecKue NpUII0KEHUSI KpaTHBIX HHTErPajoB.
KonTtponsHOE TecTHpOBaHUE

4. Y4yeOHO-MeTOANYECKOe U MH(OPMAIIUOHHOE o0ecieyeHne

4.1. HopmaruBHble 1okyMeHTbI H 'OCThI

@®I'OC 38.03.01. 38.03.01 DxoHoMuKa. YTBepKIAEH npukazoM MuHOOpHayku Poccum oT
12.08.2020 Ne 954.

AxaneMudecknil yaeOHbBIHN 1aH o HampasieHnto moarotoBku: 38.03.01 Dxonomuka. IIpo-
¢bwb: DKOHOMUKA OpTraHu3aIyii u npeanpustuii. opma ooydenus — ounas. 2023.
AxaneMudecknil yaeOHbBIHN 1aH 1o HampasieHnto moarotoBku: 38.03.01 Dxonomuka. IIpo-
(dbus: DKOHOMEKA OpraHu3aiuil u npeanpustuii. @opma oOyueHus — ouHo-3a04yHast. 2023.
Vka3 IIpesunenta Poccuiickoit ®eneparun ot 01.12.2016 No 642 «CrpaTerun HayqHO-TEX-
HoJIoTH4ecKoro pa3Butus Poccuiickoii denepauum».

[Ipuka3z MunuctepcTBa o6pazoBanus U Hayku Poccuiickoit @enepamuu ot 23.08.2017 Ne 816
«O06 yrBepkaenun Ilopsiika mpUMEHEHHs OpraHU3aIMsIMHU, OCYIIECTBISIOIMMMEI 00pa3oBa-
TEIBHYIO IESITEbHOCTD, 3JIEKTPOHHOTO O0Y4EHHS, TUCTAaHIIMOHHBIX 00pa30BaTEIFHBIX TEXHO-
JIOTHH TIPH pean3aliy 00pa3oBaTeNbHBIX IPOrPaMM).

4.2. OcHoBHasf JUTEpaTypa

®duxrenronsi] .M. OCHOBBI MaTEMaTHYECKOTO aHaIM3a: YYeOHUK /I BY30B, 15-¢ u3m.,
crep. CII6, JIanb. 2023. Yacts 1. 444 c.

@uxteHronsl] .M. OcHOBBI MaTEMaTHYECKOTO aHAM3a: Y4eOHUK IJis BY30B, 14-€ usm.,
crep. CII0, JIanb. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc marematudeckoro ananusa. T.1. Juddepennunansuoe u un-
TerpajabHOe UCUUCICHUs (PYHKIUI OHOM nepeMeHHOoM. Panpl: YueOHuk [DaeKTpoHHBIN pe-
cypc]: yueO. - DnekTpoH. aaH. - MockBa: ®uszmatinut, 2015. - 444 c. [Pexxum noctyna: URL:
https://e.lanbook.com/book/71994 - 3ari. ¢ skpana. ]

4.3. JlomonHuMTe/JbHAS JUTEPATypa

IMuckynos H. C. uddepennmanbHoe u MHTErpaIbHOE MCUUCICHUS Ui BTY30B. B 2-x To-
Max. M.: Unrerpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

3yokoB B.I'., JIsixoBckuii B.A., Maptsinenko A.M., Munocues B.b., [Tymxkaps E.A. Kypc ma-
TEMaTUKHU JUI TEXHUYECKUX BhICIIMX y4eOHbIX 3aBeneHuid. Yactu 1-4. M.: MI'Y, 2012. 400
IK3.



3. Kparkwii kypc BbICIICH MaTeMaTUKH [DIEKTpOHHBIA pecypc]: y4deO. - DIeKTpoH. JaH. -
MockBa:  JamxkoB wu K, 2017. - 510 ¢ [Pexum  goctyma:  URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.]

4. Bbyrpos f.C., Hukonbckuii C.M. Bricmas MmaTeMaTnka: y4eOHHK 715 BY30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HHrerpanpHoe ucuuciaeHue GyHKIUNA OJTHOM U HECKOJIbKMX IEPEMEHHBIX. Teopus moiis: me-
TOIMYECKHE YKa3aHUs W BapHAHTHI pacueTHO-Tpaduueckux padot // bomynoB M.A., bopo-
muna C.1., [Tokazees B.B., Teym B.JI., Tkauenko O.U.. M.: MI'TY «MAMI», 2009.

6. Marematuuecknii ananm3. Teopus npeaenoB u auddepeHmaIbHOe HCUNCICHHE: OCHOBHBIC
MIOJIOKEHHSI TEOPHH, METOJIMUYECKIE YKa3aHHUS U BapUaHTBl pacdeTHO-rpadudeckux padbot //
bonyno M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.U. M.: MI'TY «MAMW»,
2009.

4.4, DjeKTpoHHBbIE 00pa3oBaTe/bHbIE PECYPCHI

[IpoBenenune 3aHATUN U aTTECTAllMi BO3MOXHO B JUCTAHLIMOHHOM (popMaTe C MPUMEHEHUEM CH-
CTeMbl TucTaHIMOHHOro oOyuyeHus yHusepcuteta (CLO-LMS) Ha ocHOBe pa3paboTaHHBIX Ka-
benpoit «MaTtemaTuka» JIEKTPOHHBIX 0Opa3oBareibHBIX pecypcoB (DOP) mo BceM paszaenam
IIPOTPaMMBIL:.

DJIeMEHTBhI MATEMATHIECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a
HuTerpaabHOE HCUUCICHIE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKIMI 0THOW TepeMeHHOM
Nuddepennuansruoe ucuucine- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUE QYHKIIMA HECKOJIBKUX TIe-
PEMEHHBIX

JlononauTenpHBIE TIaBel MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MAaTHYECKOI'0O aHa/In3a

Pazpaboranubie JOP BKIIOYAIOT TPEHHUPOBOYHBIC M HTOTOBBIC TECTHI.
[Topsinok mpoBeneHus: pabOT B JUCTAHIIMOHHOM (pOopMaTe yCTaHaBIMBAETCS OTAEIbHBIMU PacCIo-
PSOKEHUSIMH IPOPEKTOPA 10 y4eOHOH paboTe U/Wii [EHTPOM y4eOHO-METOINYECKON pabOTHI.

Ka)KI[HfI CTYACHT O6€C1’ICLICH WHIUWBUAYAJIbHBIM HCOI'PAHUYCHHBIM JOCTYIIOM K SJICKTpOHHOfI

6I/I6J'II/IOTCKG MOCKOBCKOT'O ITOJIUTEXA

https://online.mospolytech.ru/courselview.php?id=7621&section=1 .

I/IHTepHeT-pecprLI BKIKOYAKOT y‘le6H0-MeTOI[I/I‘leCKI/Ie MaTCpHajibl B 3JICKTPOHHOM BHUIC, IIPCI-

CTaBJICHHEIE HA CAUTE mospolytech.ru B pas3Jclic: «HeHTp MATEMATHUUYCCKOI'O 06pa30BaHI/I}I»

(http://mospolytech.ru/index.php?id=4486,

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

[lone3nrie y‘Ie6HO-MCTOILI/I‘IeCKI/Ie nu I/IH(I)OpMaLII/IOHHLIe MaTCpHrabl IIPCACTABJICHBI Ha calrax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(I)OpMaI_[I/IOHHO -TCHGKOMMYHHKaHHOHHOﬁ CECTU «I/IHTepHeT» JJIA OCBOCHUA

JIMCHUIUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIMueH3UOHHOE U CBOOOHO PaclpPoCcTPaHsieMoe MPOrpaMMHoOe
obecrneueHue

10


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

Ne| HammenoBanme | Paszpabotumk [10 | HoctynHocts (- | Ccbiika Ha Exunsii peectp
(mpaBooOnana- LEH3UOHHOE, CBO- | POCCHMCKHX MPOrpaMM s
TEJb) 0011HO pactpo- OBM u B/l (npu Hamu4um)
CTpaHsIeMOe)
1 | Astra Linux | OOO JIvuieH3MOHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIvueH3MOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'MN" 75

4.6. CoBpemenHbIe npoeccoHaIbHbIe 0a3bI JaHHBIX M HH(OPMALIMOHHbIE CIIPa-
BOYHbIE CHCTEMbI

Ilepeuensb pecypcoB cetu UHTEpHET, JOCTYNHBIX VISl OCBOCHUS M CIUILINHbI:

HaumenoBanue

Ccbuika Ha pecypce

JocTynHocTh

NudopmManmoHHO-CIPABOYHbIE CHCTEMBI

Stack Overflow

https://stackoverflow.co
m/

Hocrynna B cetu 1n-
TepHET 0e3 orpaHuye-
1305071

Nudopmanmonnsie pecypebl Cetn

Koncymsrantloc http:// www.consultant.ru | loctymHo
[Topran ®enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTenbHbIX cTan- | http://www.fgosvo.ru. JocTynHo

JapTOB BBICIICTO O6p330BaHI/I5{

DJIEKTPOHHO-0HOJINOTEYHbIE CHCTEMBbI

Jlaub https://e.lanbook.com/ HocrtynHa B cetn UH-
TepHET Oe3 orpaHuye-
HUM

IPR Books https://www.iprbookshop | Toctymua B cetn WH-

.ru/

TepHeT 0e3 orpaHnye-
HUM

IIpodeccnonanbubie 6a3b1 JAHHBIX

baza naHHBIX Hay4HOU IIEKTPOH-
HOU OMOIMOTEKH

http://www.elibrary.ru

JoctynHo
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(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JocrymHo
MOJIUTEMaTH4ecKasi peepaTHBHO-
oubnuorpaduyeckas u
HayKoMeTpuieckas (6ndbmmomerpu-
yeckas) 6a3za JaHHBIX

5. MaTtepuajibHO-TeXHUYECKOE o0ecneyeHue TUCIUIINHbI

MarepuanbHo — TeXHUYecKasl 6a3a yHUBEPCUTETa 00ecTIeYnBaeT IPOBEACHNE BCEX BUJIOB
3aH5[TI/II\/’I, npeaAyCMOTPCHHBIX y‘I€6HI>IM IJIaHOM, U COOTBCTCTBYCT HCﬁCTByEMHM CaHUTAapPHBIM U
IMPOTUBOIIOXKXAPHBIM ITPpaBUJIaM U HOPMaM.

Kadenpa «Marematuka» He pacnoiaraeT COOCTBEHHBIM ayAUTOPHBIM (DOHIOM U UCTIOJb-
3yeT yueOHble ayaquTopun u3 obmiero GpoHaa yHUBEpCUTETA.

HpI/I HGO6XOI[I/IMOCTI/I JJId ITPOBEACHUA MHTCPAKTUBHBIX IMTPAKTUYCCKUX 3aHATHHN HCIIOJIBb3Y-
IOTCSA KOMIIBIOTCPHBIC KJIACChl YHUBEPCUTETA.

6. MeTonnueckue peKoMeH 1AM U

6.1. Meronnueckue peKOMeHIAUM IUIsI TIPenogaBaTeis
110 OPraHu3auum o0y4eHus

[Ipexne Bcero, ciieayer 0OpaTuTh BHUMAHHE CTYJICHTOB Ha TO, YTO IIPAKTUYECKH BECh H3Y-
YaeMbIil UMU MaTepuaj He TPeOyeT Kakoi-11u00 CriennabHON (JOTIOTHUTEIHHON) MMOATOTOBKH 1
BITOJTHE MOXKET OBITh YCIEITHO M3Y4eH, €CIIH CTYIACHTHI OyIyT MOCEIIATh 3aHTHS, CBOCBPEMEHHO
BBITOJIHSATH JOMAITHHE 3a/IaHUS 1 MTOJIb30BaThCA (IMIPH HEOOXOJMMOCTH) CUCTEMOH TUTAHOBBIX KOH-
CYJBTAllMil B TEYCHHUE KAXKAOTO ceMecTpa. Bomienmmme B Kypc MaTaHaim3a paslelibl SBISIOTCS
KJIACCUYECKHUMHU, B TO )K€ BPEMS OHH IMPAKTHUECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT IIIMPOKOE pac-
MPOCTPAaHEHUE ISl PEHICHHS Pa3HOTO PoJia 33aJad BHYTPU CaMOW MaTeMaTUKHU U TIPUKIIaTHBIX 3a-
nad. X oCBOGHHE MOMOXKET CTYACHTaM JIOTUYECKA BEPHO, apryMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO M IUCbMEHHYIO PEUb, YCIICITHO MPUMEHSTh HAKOIUICHHBIC 3HAHUS B TIPO(ECCUOHAIBHOM
NS TEITBHOCTH.

Heo0xomMo ¢ camoro Havaja 3aHsITHid peKOMEHIIOBATh CTYJCHTaM OCHOBHYIO M JOTIOJ-
HUTEIIBHYIO JINTEPATYPY, a B KOHIIE CEMECTpPa IaTh CIIMCOK BOTIPOCOB IS [TOJITOTOBKH K DK3aMEHY.

Ha nepBoM 3aHATHH [0 JUCHUIUIMHE CIEIyeT 00s3aTeIbHO TPOMH(DOPMUPOBATH CTY/ICH-
TOB O BUJIe ¥ (popMax TEKyIIeH U MPOMEKYTOYHON aTTECTAUH 110 AUCIUILIMHE, CPOKAX MX IPO-
BEJICHUS, YCIIOBUSX JOMYCKa K IPOMEKYTOUYHOM aTTECTAlUH, TIPUMEHIEMBIX BUIaX IPOMEKY-
TOYHOTO KOHTPOJIS.

W3noxeHne TEOpeTUYECKOro Marepuaia JIOJDKHO COMPOBOXKIATHCS WILTFOCTPATHBHBIMU
MpUMepaMu, TIIATeIHbHO OTOOPaHHBIMU TMpernoaBaTeNieM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIQ/IKH TIPU PEIICHUH 33]Ia4l HE OTBIIEKATIH OT IJIABHOTO: OCMBICICHUS UACH U CYTH MPUMEHS-
eMBbIX MeTOJI0B. CrieflyeT Bceria yka3plBaTh MPUMEPhl MPAKTHUECKOTO MPUMEHEHHUS PACCMOTPEH-
HBIX Ha 3aHATHUSIX ypaBHEHUHN U GOpMYII.

[IpakTrdeckue 3aHITHUS JOJKHBI ObITh OPraHU30BaHbI MPETOgaBaTeNieM TaKUM 00pa3oM,
9TOOBI OCTABAJIOCH BpPEMs Ha MEPUOIUYECKOE BHITIOJHEHUE CTYACHTAaMU HEOOJBIION caMoCTos-
TeIbHOU paboTHl B ayAUTOPHH JJIsl IPOBEPKH YCBOCHHSI M3JI0)KEHHOTO MaTepuaa.

[IpenogaBaTenb, BeAYIINU MPAKTHUECKUE 3aHATHUS, TOJDKEH COTIIACOBBIBATH YUeOHO-TeMa-
TUYECKHH MJIaH 3aHATHI C JEKTOPOM, UCTIONB30BaTh €ANHYIO CUCTEMY 0003HaUYEHUH.
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[IpenomaBatento cienyer TOOMBATHCS CUCTEMATUYECKON HEMPEPBIBHOM pabOTHI CTYyICH-
TOB B TEUCHHE CEMECTPa, HEOOXOAMMO BBISBIISTH CHIIBHBIX CTY/IEHTOB M PUBJIEKATh UX K HAYYHOMH
paboTe, K y4acTHIO B pa3HOTO pojia OJIMMIIHNAAaX U KOHKypcax.

CryzneHT [0JKEH OLylIaTh 3aMHTEPECOBAHHOCTD MPENOIAaBATENS B JOCTHKEHUN KOHEY-
HOTO pe3ylbTaTa: B MpUOOpeTeHHH OOy4aroIMMUCS MPOYHBIX 3HAHUH, YMEHHH W BIAJCHUS
HAKOTUICHHOH MH(OpMaIen 1S peleHus 3a/1a4 B IpopecCHOHATBHON eI TETbHOCTH.

6.1.1. Oo0pa3oBaTejibHbIE TEXHOJIOTHH

[IpoBenenue 3aHATUHN U aTTECTAllMi BOZMOXHO B JUCTAHLIMOHHOM (hopMare ¢ MPUMEHEHUEM CH-
CTEMBI JUCTAHIIMOHHOTO 00ydeHus yHuBepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX

Kadenpoi «Marematrka» dIEKTPOHHBIX 00pazoBarenbHbIX pecypcoB (DOP) mo Bcem paznenam
MporpaMmsl (cM. 1. 4.4).

HOprILOK IMPOBCACHUA pa60T B JTUCTAHIIMOHHOM (1)0pMaTC YCTaHaBJIMBACTCA OTACIbHBIMU
pacnopsKeHUsIMU TPOPEKTOpa MO yueOHOM paboTe W/MiU LEHTPOM y4eOHO-METOAMYECKON pa-
OOTHI.

6.2. MeToauyeckne yKa3aHus JJis 00y4alOUIUXCH MO OCBOEHUIO

AU CIHUIIJINHBI

Paznen 1: nuddepenuuanbHoe ucuucieHue pyHKumuii 0HOM nepeMeHHOM

[Ipu nzyuenuu nuddepeHnraibHOro ucuncieHus GyHKIUM 0JHON epeMeHHoN o0paTuTe
BHHMaHHWE Ha TMOHATHE Tpe/eia (YHKIIMH B TOYKE U METOJIbI €0 BEIYHciieHus. [Ipeaen — oHO U3
OCHOBHBIX MOHATUH MaTeMaTnyeckoro ananusa. [Ipn Beraycferssn npesenos Q)yHKOLOH?I\I/I HAJIO,
NPEXIE BCErO, BBIACHUTH XApPaKTEp HEOIPENeIEHHOCTU y Y00, 00 =00, . UTo0bI

0=
OBJIAZICTh TEXHUKOH PEIICHUS 3a/1a4 Ha BBIYMCICHHE MTPEENIOB, HA/IO 3HAThH JIBAa 3aMeUaTeIbHBIX
npezena, TabauIly SKBHBAJICHTHBIX OECKOHEUHO MaJIbIX, IPpaBUJiIo JlomuTas, pa3mudHbie TIPUEMbI
PaCKpBITHSI HEOTIPEICTICHHOCTEH B 3aBHCUMOCTH OT BHJIa (DYHKIIUU U PEIIUTH AOCTATOYHO OOJIh-
I0€ KOJMYECTBO 3a/1a4.

[Ipu w3y4eHHMU TeM, MOCBAIICHHBIX MPOW3BOJMHOW W auddepeHmany QyHKIUH, HaIO0
OCMBICITUTh UX TEOMETPHUYECKHI CMBICII, IOHUMATh Pa3Inuue Mex 1y HUMH (auddepeHuan - 31o
TJIaBHAs JIMHEHHAS YacTh npupamieHus GyHkiun). TBepao 3HaTh (Kak TaObIUIy YMHOXKEHUs) Gop-
Myabl auddepeHIMPOBaHUS OCHOBHBIX 3JIEMEHTapHBIX (QYHKIMIA U mpaBwia auddepeHupona-
HuUs (Bce, KOHEYHO, HO 0COOEHHO MpaBmwiIo UG HepeHIIMPOBaHUS CI0KHON (YHKITUN).

OO6paTtuTe BHUMaHUE TaKke Ha ocoOeHHOCTH MU depeHpoBanus HYHKIUI, 3aJaHHBIX
B HESIBHOU (popMe, ITapaMeTPHUECKH, Ha pueM Jiorapudmudeckoro auddepeHupoBaHus.

Cremyer 4eTKo 3HAaTh U YMETh IPUMEHSTH alITOPUTM HCCIeI0BaHus (DYHKIUN U TIOCTPOE-
HUS TPaGHUKOB: ONpeIe]IeHHEe TOUCK pa3phiBa (M UX KJIacCU(UKAIUIO), aCUMIITOT rpaduka (BepTu-
KaJbHOM, HAKIIOHHOM, TOPU30HTAJILHOM ), HEOOXOIUMBIC U JIOCTATOYHBIC YCIOBHUS MOHOTOHHOCTH
(GYHKIIMY, CYIIECTBOBAHUS JIOKAILHOTO SKCTPEMYMa, MPOMEKYTKOB BBIMYKIOCTH U BOTHYTOCTH
(GYHKIMH ¥ TOYEK meperuoa.

Pazgen 2: nudpepenunaibHoe ucuncaeHue GyHKIM HeCKOJIbKUX NepeMeHHbIX

HpI/I HU3YUCHUU JAHHOTO pas3jciia O6paTI/ITe BHHUMAHHKEC HA TO, YTO q)YHKI_II/I}I ABYX IICPEMCH-
HBIX UMEET HarJIsJHBIN FCOMeTpI/ILIeCKI/Iﬁ CMBICJI — 3TO IMOBCPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE
Hamo ocMBICINTS NOHSTHS YaCTHBIX MMPOU3BOAHLIX U ITIOJIHOTO I[I/I(i)q)epeHLII/Iaﬂa 1 0COOCH-
HOCTBb HUX BBIYHCIICHHA, OBJIaACTDH TEXHUKOMN BBIYHCIICHUS MMPOU3BOAHLIX OT CIIO)KHOM (I)yHKI_II/II/I

HECKOJIBKHX TepeMeHHEIX. ClieyeT oOpaTHTh BHIMAHKE Ha To, uTo s ¢pyukmmn Z = Z(X, Y)
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CMEIIaHHbIE YaCTHBIE TPOU3BOIHBIE BTOPOTO MOPSIIKA PABHBI MEXTy COO0H: (Teo-
pema LlIBapua), To ecTb nopsAAoK AuddepeHnpoBaHus HE UIMEET 3HAYCHHUS.

Jnist yHKIIMH HECKOJIBKUX MTEPEMEHHBIX CKOPOCTh U3MEHEHUS (DYHKIIUHU B IPOU3BOJIEHOM
HAIpPaBJICHUN XapaKTEPU3YeTCs] MPOU3BOIHON 110 HAIPABJICHHUIO, & HAaOOJIbIIAs CKOPOCTh H3Me-
HeHust pyHKIHMK OyAeT B HAIpaBJICHUN BEKTOPA TPAIUCHTA.

Cnenyer oOpaTuTh B 3TON TeMe BHUMAaHUE Ha HEOOXOANMOE U JJOCTATOYHOE YCIIOBHSA Cy-
[IECTBOBAHMS IKCTPEMyMa (PYHKIIUH HECKOJIBKHUX MTEPEMEHHBIX.

Paznen 3: HHTErpajJbHOC¢ UCHUCIICHHUEC

B mHTErpajsprHOM MCYHMCICHUH perraeTcs 3a1ava, oOpaTHOW TOM, KOTopas paccMaTpuBa-
nack B quddepeHITuaIbHOM HCUMCIICHUHT: HE00X0MMO HANUTH JUTsl JaHHOUW (DYHKITUN f (X) taxyro

(GyHKIMIO, TPOU3BOAHAS OT KOTOPO ObL1a Obl paBHA 3ajaHHON. MIHTEerpupoBanue GpyHKIHI — 10-
CTaTOYHO CJIOXKHBIHN pa3aen MaTeMaTHKH, OBJIAJIETh KOTOPBIM MOXKHO TOJIBKO, €CIIU CTYJICHT «BO3b-
MET» JOCTaTOYHO OO0JIBIIIOE KOJIMYECTBO UHTErPAJIOB PA3HOrO THUIIA.

Hano tBepao 3HaTh TaONMIly HHTETPATIOB OT OCHOBHBIX JIEMEHTAPHBIX (QYHKIIUNA, OCHOB-
HbI€ METO/Ibl MHTErPUPOBaHUS (3aMeHa IEPEMEHHOM, MoIBeIeHHEe 1Mo 3HaK quddepennnana, nH-
TErPUPOBAHME 10 YACTSIM, IPUEMBI BBIUMCIICHHUSI HHTETPAJIOB OT PallMOHAJIBHBIX ApoOei, OT pa3-
HOTO THIIa TPUTOHOMETPUUECKHUX (DYHKITHI).

Hano ocmbIcauTh €MHCTBO MOAX0Aa K MOCTPOCHUIO OMPENEIEHHBIX, KPATHBIX MHTErpa-
JIOB — MIOCTPOECHUE HEKOTOPOU MHTETPAIBHON CYMMBI U IIPEACIBHBIN MTEPEXO.

3HaTh Fr€OMETPUYECKUI CMBICII U OCHOBHYIO ()OPMYJTy BHIYMCIIEHUS OTPEIEIEHHBIX HHTE-
rpanioB — popmyny Hetotona — JleitOamIa, reoMeTpuuecKre U (GU3NIECKUE MPUIIOKESHUS OTIpe/ie-
JICHHBIX U KPaTHBIX MHTErPaloB, YMETh HAXOJUTh ILIOMIAAb IJIOCKOM (UIypbl, AJIMHY KPUBOH,
00BbEM U IIIOLIA/Ib IOBEPXHOCTH TEJ BPAILICHHS.

7. ®OH OLIEHOYHBIX CPEICTB

@DOH/JT OLIEHOYHBIX CPEJCTB MpencTaBieH B [Ipunoxkenun 2 k paboueil mporpaMme U BKIIOYAET
pa3ensl:

1. MeToapl KOHTPOJIS U OLICHUBAHHUS PE3Y/IbTATOB OOYUCHHSI.
2. lllkana ¥ KpUTEPUH OIICHUBAHUS PE3YJIbTATOB O0yUCHUS.
3. O1eHOYHBIC CPEICTRA.

3.1. Texymuii KOHTPOJIb.

3.2. IIpomexxyTo4Hast aTTeCTalusl.
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Ilpunoscenue 1

1. TemaTu4yeckuii NJIaH JMCUUILIMHBI «MaTeMaTHYeCKHii aHAJIN3) 10 HANIPABJIEHUIO OATOTOBKHU

38.03.01 dxonomuka
[Tpoduib
JKOHOMHUKA NPEeANPUATHN U OPraHU3aAL Uil
(0axkanaBp)
Ounas ¢popma o0yueHust
T'ox Ha6opa 2023/2024
Buabl yueOHoli padoTsl,
BKJIIOYAsI CAMOCTOSITE/IbHYI0 | BHIBI CAMOCTOSITEILHOI padoThI ﬁ:gcl?:-
Ne 2 - 3 padoTy CTyIeHTOB, CTyIeHTOB i
N = E
o Pa3nen § % § 1 TPYA0EMKOCTH B Yacax
%)
T 3
© @ Pe-
J | II/C | Ja6 | CPC | KCP | K.P. | K.IL | PT'P | ¢e- K/p C) 3
par

Bropoii cemecTp

Paznea 1. Inddepennuanbuoe nc-
yncjeHue QyHKINA OHOM mepe-
1.1 | MeHHoi#i. YucnoBas nociaeaoBaTesb- 2 1 2 2 4 +
HocTb. [Ipenen yncmoBoi nociuenosa-
TEJIBLHOCTH U ero cBoiicTBa. [IpaBuna
npeaenbHoro nepexoaa. OyHkuus.
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[Ipenen ¢pynkuuu. Teopemsl o pexe-
nax GyHKIUH.
Brinaya ananuii PI'P Ne 1 no ma-

TEMATHYEeCKOMY aHAJIN3Y.

1.2

IlepBblii 1 BTOPOM 3amMedaTelbHbIE
npenensl. beckoneuno manbie U Oec-
KOHEYHO OOJIbIINE BEJIWYHHBI. JKBH-
BAJICHTHbIE OECKOHEYHO MaJIbl€ BEJIU-
yuHbl. PackpeiThe HeompeaeneHHo-
CTEW pa3HOTO THIIA.

1.3

HenpepriBHOCT QyHKLIHH B TOUKE U
Ha 1npoMmexytke. OIHOCTOPOHHHE
npenensl. Touku paspeiBa (YHKINH,
UX KiaccupuKaus.

1.4

[IpousBogHas Gpynkuuu. 'eomerpuue-
CKMI M MEXaHWYECKUH CMBICI TTPOU3-
BosHOM. [IpaBmna nuddepenumpona-
HUSA U QOPMYINBI BHIYMCICHUS TIPOU3-
BOJHbIX. Tabnuia mpou3BOAHBIX OC-
HOBHBIX 3JIEMEHTAPHBIX (PYHKUHUH.
Texunuka auddepeHnupoBaHus

1.5

Hudbdepenunan. IlpousBomHbie u
nuddepeHInanbl BHICIIUX MOPSIKOB.
[TpuGinKeHHBIC BBIYUCICHHS C TIOMO-
p10 U dhepeHaios.

1.6

[IpaBuno Jlonurans. ®opmyna Teii-
nopa. Pa3noxeHuss OCHOBHBIX OJiie-
MEHTapHbIX (QyHKIMHA 10 (opmyne
Teiinopa. [IpuGnuxeHHble BbIUUCIIE-
HUS ¢ ToMo11bto opmyinsl Telnopa.
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1.7

OcHoBHble TeopeMbl auddepeniu-
JIbHOTO MCYHCICHUS. MOHOTOHHOCTb
¢bynkuuu, sKcTpemymbl. HeoOxomau-
MBIC M JIOCTaTOYHBIC YCIOBHS MOHO-
TOHHOCTH, JIOKQJIbHOTO 3KCTPEMyMa.
HccnenoBanue BBITYKIOCTH rpaduka
¢ynkuuu. Toukn neperuda.

1.8

OObmias cxema ucciaeoBaHus (PyHK-
LMY ¥ TIOCTpoeHus ee rpaduka. CBoi-
cTBa (DYHKIMI, HEMPEPHIBHBIX HA OT-
peske. Haumbompiiee w HauMeEHbIIIEe
3HaueHUs (YHKIIUU Ha OTpE3Ke.
KonTposbHast pabora Nel Ha cemmu-
Hape no GyHKUUSIM O/IHOi nepeMeH-
HOW

1.9

1.10

Paznen 2. DyHKOUsi HECKOJBKHX
nepemMeHHbIX. [Ipenen u HenpepbIB-
HOCTb. OCHOBHBIE CBOWMCTBa Hempe-
peIBHBIX (PyHKIME. YacTHbIE TpOU3-
BoHbIe. [lomHblil muddepennmarn.
Brinaya sanapmii PI'P Ne 2 no
GQYHKUMAM HECKOJILKHX IePEMEH-
HBIX

[IpousBoiHBIE CTIOKHOM (PYHKIIUU He-
CKOJIbKUX TepeMeHHbIX. YacTHble
MpOM3BOJHEIE U JAuddepeHITHATBI
BBICIINX MIOPSJIKOB. Teopema
[IBapua. IIpoussoanas 1o Hampasiie-
Huto. [ panueHt.

10

17




111

DkcTpeMyM (DYHKITMH HECKOJIBKUX I1e-
pemenHbix. HeoOxomumbie u JocTa-
TOYHBIC YCIIOBHUS IKCTPEMyMa.
KourtpoJsbHas padora Ne2 Ha ceMu-
Hape Mo (YHKIUSIM HECKOJBKUX
nepeMeHHBbIX

11

1.12

Paznen 3. UnrerpanbHoe ucumcJie-
HHe

[TepBooOpa3znas.  HeomnpeneneHHbrit
UHTErpan U ero cpoiictBa. Tabmuna
MHTErpajioB OT OCHOBHBIX 3JIEMEHTap-
HbIX (¢yHKUMH. MeTton Henocpen-
CTBEHHOTO MHTETPHPOBAHUSI.

Brigau Huii PI'P Ne 3 nio uH-
TerpaJibHOMY MCYHUCJIEHHUIO

12

1.13

WHTerprupoBaHne ¢ ITOMOIIBIO 3aMEHBI
MEpEMEHHOH, MMOIBEJICHUEM TI0J 3HAK
muddepennnana. Meroa UHTETPUPO-
BaHUS 110 YaCTSIM

13

1.14

WuTerpupoBanue paloHaIbHBIX
npobeil MHTerpupOBaHUE HEKOTOPBIX
BUJIOB HPPALMOHAIBHBIX U TPUTOHO-
METPUUYECKUX (PYHKIIMA.

14

1.15

3ajaun, TNPUBOJANIME K TOHITHIO
omnpeaeneHHoro uaterpaia. CpoicTa
onpezaeneHHoro unrterpaita. Gopmyna
HproTona-JleitOnuna. 3ameHa mnepe-
MEHHOW ¥ MHTEIPUPOBAHHUE 110 YACTSAM
B OIIPE/ICJICHHOM HUHTETpaje

15

1.16

[IpuiioskeHust ONpEneIeHHOro HHTE-
rpana B reOMETpUN M MEXaHUKe (BBbI-
YHCIIeHHE TUIoIaAel MIOCKUX GUryp,

16
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JUIMHBI KPUBOH, 00BEMOB, IJIOIIaAeH
IIOBEPXHOCTH).

1.17

HecoOcTBeHHBIE MHTETpaIbl IEPBOTO
¥ BTOPOT'O poja, UX CBOMCTBA.

17

1.18

3anauu, NPUBOJAALINE K KPaTHBIM HH-
TerpajiaM. J[BOMHOW ¥ TPOMHON WHTE-
rpajibl, HUX CBOWCTBA. Brruncinenue
JBOMHBIX WMHTETPAJIOB CBEICHHUEM K
NOBTOpHBIM. ['eomerpuueckue u ¢u-
3U4ECKUE IPUIOKEHUSI KPaTHBIX WH-
TErpajoB

KoHTpoJsbHOE TecTHpOBaHME

18

dopma arTecTanuu

19-21

Bcero uacoB o [ucuuIIMue

18

54

72

PI'P

KOHTP.
pao.
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2. TemaTu4yeckuil IUIaH AUCHUIIMHBI «MaTeMaTHYECKU AHAJIU3» 110 HANPABJIEHUIO OAT0TOBKH

38.03.01 dxonomuka
[Tpoduib
JKOHOMHUKA NPeANPUATHH U OPraHU3aAL Uil
(0axkanaBp)
O4Ho-3a04Has popMa 00yUeHHs
T'ox na6opa 2023/2024
Bupabl yueOHoit padoTsl,
BKJTIOYAS] CAMOCTOSITEIBHYIO BuabI caMOCTOSATEILHOMH PAdOTHI ﬁzgcl‘;‘;‘_
N = = § padoTy CTYIEHTOB, CTyneHToB _—
o Pa3nen § % § 1 TPYA0EMKOCTH B Yacax
%
= o
o &) Pe-
J | I/C | JIaé | CPC | KCP | K.P. | K.II. | PI'P | de- K/p 2 | 3
par
Bropoii cemecTp
Pa3nea 1. InpdepennuanbHoe uc-
yHucjaeHue QYHKIHUNA OAHOM nepe-
11 Dymicnud ool riep 2 2 6 +

MeHHOM. YucioBas rocie1oBaTeb-
HocTb. [Ipenen yncmoBoi nocinenosa-
TEJILHOCTH U €ro cBoiicTBa. [IpaBuia
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IIpeAEIBHOrO nepexona. @yHKuus.
[Ipenen ¢pynkuuu. Teopemsl o pexe-
nax GyHKIUH.

Briiay puii PI'P Ne 1 1o ma-
TeMaTHYECKOMY aHAJIM3Y.

1.2

IlepBblii 1 BTOpPOM 3amedareslbHbIC
npenensl. beckoHeuHo Manble u Gecko-
HEYHO OOoJbllIME BEJIWYMHBI. DKBHBA-
JICHTHbIE OECKOHEYHO MaJjble BEJH-
yuHbl. PackpeiTHE HeEONpeaeneHHo-
CTEW pa3HOTO THIIA.

1.3

HenpepeiBHOCTh (pyHKIMIT B TOUke U
Ha npoMexyTke. OTHOCTOPOHHHUE ITpe-
nenbl. Touku paspbiBa (QYHKLIUHU, HX
KJaccuukanus.

1.4

[IpousBomnas ¢ynkiuu. I'eomerpude-
CKMI M MEXaHUYECKUW CMBICI MPOU3-
BojHOM. [IpaBuna mauddepeHupona-
HUS U (QOPMYINBI BBIYUCICHUS TPOU3-
BOJHBIX. Tabiuiia MpOU3BOJIHBIX OC-
HOBHBIX 9JI€MEHTApHBIX  (DYHKUIHUH.
Texunuka auddepeHnupoBaHus

1.5

Huddepennuan. I[IpousBomHble U
muddepeHInanbl BBICIINX MOPSIKOB.
[TpuGinKeHHbBIC BBIYUCICHUS C TIOMO-
60 (G hepeHaios.

1.6

[IpaBuno Jlonurans. ®opmyna Teit-
sopa. Pa3noxkeHus OCHOBHBIX JIEMEH-

21




TapHbelX (QyHKIMA 10 dopmyne Teii-
nopa. ITpubnkeHHbIe BHIYHCICHUS C
nomo1bio hopmyinsl Teinopa.

1.7

OcHoBHBIE TeOpeMbl TU(QepeHIn-
QIBHOTO MCYHUCICHHS. MOHOTOHHOCTh
¢bynkuuu, skcTpemymbl. Heo6xonu-
MBI€ M JIOCTaTOYHBIE YCIOBUS MOHO-
TOHHOCTH, JIOKQJBHOTO 3KCTpEMyMa.
HccnenoBanue BBITYKIOCTH Tpaduka
¢yukuun. Touku neperuda.

1.8

O6mas cxema uccneoBaHus QyHKIIUU
u noctpoeHus ee rpaduka. CoiicTBa
(GyHKIWH, HEMPEPBIBHBIX HA OTPE3Ke.
Haubonbiiee u HauMeHblee 3HAUE€HUS
(hyHKIUM Ha OTpE3KE.

KonTpoabHas padora Nel na cemmu-
Hape 10 QYHKIUAM OHOI NepeMeH-
HOM

1.9

Paznen 2. @OyHKUHSA HECKOJbKHX
nepeMeHHbIX. [Ipenen u HenpepwiB-
HOCTb. OCHOBHBIE CBOMCTBa HEIpe-
peIBHBIX (yHKIMA. YacTHBIE TpOU3-
BoHbIe. [TonHbni muddepennmarn.

Beuiaya sanauuii PI'P Ne 2 o GvHK-

HUAM HECKOJIbBKHX IIEPEMECHHbBIX

1.10

[IpousBoHbIE CHOKHOU (HYHKIIMU He-
CKOJIBKHX TIEpEMEHHBbIX. YacTHbIE TTPO-
W3BOJIHBIE U AU PepeHITnaNbI BBICIINX
nopsaakoB. Teopema IlIBapua. IIpowns-
BOJIHAs 110 HANPABJIEHUIO. [’ pagueHT.

10
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111

DKcTpeMyM (PYHKIIMH HECKOJIBKHX T1e-
pemeHHbIx. HeoOxomumble W aocTa-
TOYHBIC YCIIOBHUS IKCTPEMyMa.
KoutpoJabHas pa6ora Ne2 Ha cemu-
Hape Mo PyHKIHUAM HECKOJIbKHUX Me-
PeMEHHBIX

11

1.12

Paznen 3. UnTerpajibHoe ucUHUCIIe-
HHe

[TepBooOpa3znasi.  Heomnpenenenusiii
UHTErpan u ero cpoictBa. Tabmuia
MHTErpajioB OT OCHOBHBIX 3JIEMEHTap-
HbIX (QyHKUMA. Merox Henocpen-
CTBEHHOTO MHTETPHPOBAHUSI.

Brigau Huii PT'P Ne 3 rio unTe-
rpajibHOMY HCYMCJIECHUIO

12

1.13

WHuTerpupoBaHre ¢ TOMOIIBIO 3aMEHBI
MepEeMEHHOM, TOJIBEJCHUEM TIOJT 3HAK
muddepennnana. Meros WHTErpUPO-
BaHUS 110 YaCTSIM

13

1.14

WuTerpupoBanue parioHAIBHBIX IPO-
Oell MHTErpUpPOBaHUE HEKOTOPHIX BHU-
JIOB MPPAIMOHAILHBIX ¥ TPUTOHOMET-
prUYeCKUX GYHKIIHUM.

14

1.15

3ajaun, TPUBOAAIIME K TOHSITHIO
omnpeaeneHHoro uHterpaia. CBoicTBa
ompezeneHHoro unrerpaita. Gopmyna
HeroTona-JleitOnuia. 3amena mepe-
MEHHOW W UHTEIPUPOBAHUE TI0 YACTAM
B OIIPE/ICJICHHOM HUHTETpaje

15

1.16

[IpuiiokeHust ONpEeAeNeHHOrO0 HWHTe-
rpaja B F€OMETPUH M MEXaHHUKe (BBI-
YHCICHHE TUIONaiel MIOCKUX (uryp,

16
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JUIMHBI KPUBOU, 00BEMOB, TUIOIIAACH
IIOBEPXHOCTH).

1.17

HecoOcTBeHHbIE HHTETpaJibl IEPBOTO U
BTOPOT'O pojia, UX CBOMCTBA.

17

1.18

3anauu, OPUBOJAIINE K KpPATHBIM HH-
TerpajiaM. /[BOMHON M TPOMHOU MHTE-
rpajibl, WX CBOMCTBA. Bpruncienue
JBOMHBIX MHTETPAIOB CBEACHUEM K
MoBTOpHBIM. ['eomeTpuueckue u puzu-
YECKHUE TPUIIOKEHUS KpPAaTHBIX HHTE-
rpajioB

KoHTpoJsbHOE TecTHpOBaHME

18

dopMa aTTecTalNHU

19-21

Bcero uacoB o [ucuuIIMue

28

108

PI'P

KOHTP.
pao.
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Ilpunoscenue 2

®OH/1I OIEHOYHBIX CPEJICTB
MO JUCLUTLJINHE

«MaTrteMaTH4eCKUH aHAJIN3»

Hamnpasnenue noarorosku: 38.03.01 «DxoHoMuUKaY.
[Tpounb «IKOHOMHKA IPEANPUATHI U OPraHU3AIHIT».
®opmbl 00yueHUs: OUHAasl, 320UHAs.

Kadenpa: «Marematuka»

1. Metoabl KOHTPOJISI M OLEHUBAHUS Pe3yJbTATOB 00yYeHUsI

JIJ11 KOHTpPOJIsl YCIEBaeMOCTH 1 Ka4ecTBa OCBOCHMSI TUCIIUIUIMHBI HACTOSIENH IPOrpaMMoOit
MIPEeyCMOTPEHBI CIIEYIONINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIIEH YCIIeBaEeMOCTH (TEKYITUHA KOHTPOJIb);
- MPOMEXYTOYHAs aTTecTalus (3K3aMeH).

2. lllkayia u KpUTEPUM OLIEHUBAHMS Pe3Y/JIbTATOB 00yUYeHHs

®opmMa NPOMEKYTOYHOI aTTeCTAlMU: IK3aMeH

[IpomexyTrouHas aTTectanus o0yJaromuxcs B popme 3K3aMeHa MpoBOJUTCS 10 pe3yabTaTam
BBITIOJIHEHUS BCEX BUJIOB YUeOHOU pabOThI, MPEAyCMOTPEHHBIX YU€OHBIM ITIAHOM I10 JAHHOW IHCIH-
IUIMHE, TMPU 3TOM YUUTBHIBAIOTCS PE3YJAbTaThl TEKYILETO KOHTPOJIA YCIIEBA€MOCTU B TEUEHHUE Cce-
MecTpa. OlleHKa CTeNeHU AOCTHKEHHsI 00yJarolUMHUCS MJIaHUPYEMbIX Pe3ylbTaTOB 0OydeHHUs IO
JTUCHMIUIMHE MPOBOJUTCS MPENoiaBaTesieM, BeAYIIUM 3aHATUS 10 AUCHUIUIMHE METOJIOM SKCIIepT-
HOM oneHku. [lo nToram nMpoMeKyro4Hoi arTecTaluy Mo AUCLUUILIMHE BBICTABIIAETCS OLEHKA «OT-
JUYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHOY» WU «HEYIOBICTBOPUTEIILHON.

IIIxajga oneHNBaHUSA Onucanne

BeinonHeHnsl Bce o0si3aTeslbHBbIE YCJOBHMS NMOATOTOBKH CTY-
JAeHTa K HPOMEKYTOYHOH aTTeCcTallMu, IPEeIyCMOTPEHHbIE
nporpaMMmoil qucuuIuiiHbl. CTYAEHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB [T0Ka3aTelsIM, IPUBEICHHBIM B
OtinuHO TabIMIaxX, ONepupyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBBIKAMH, IPUMEHSAET UX B CUTYalUsSIX MOBBIIIEHHON CIIOKHO-
ctu. llpu 3TOM MOTryT OBITH JOMYIIEHBl HE3HAUYUTENIbHBIE
OLIMOKM, HETOYHOCTH, 3aTPyJHEHHs MpU TepeHoce 3HaHWH U
YMEHUH Ha HOBBIE, HECTaHIAPTHHIE 3a/1aUH.
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Xopomo

BoinosiHeHBl Bce 00s13aTe/IbHbIEC YCJOBHSI NOATOTOBKH CTY-
AEHTA K IPOMEKYTOYHON aTTeCTAUMHU, IIPEAyCMOTPECHHbIE
nporpaMMoil TucHUIUIMHbL. CTyIEHT IEeMOHCTPUPYET COOTBET-
CTBHE 3HAHUI, YMEHUI, HABBIKOB II0KA3aTeJIsIM, [IPUBEICHHBIM B
TabIULAX, ONEPUPYET IPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMU,
HaBbIKaMU. B To jxe BpeMmsl IIpu OTBETE JOIYCKAET HECYILIECTBEH-
HbIE MOIPEIIHOCTH, 33Ja4d PEIIaeT ¢ HEN0YeTaMH, HE BIIUSAIO-
IIMMH Ha OOUIUI X0 peleHusl.

Y 10BIETBOPUTEIIBHO

BoinonHeHbl Bce 00si3aTe/IbHbIE YCJOBUSI NMOATOTOBKH CTY-
JAeHTa K MPOMEXKYTOYHOH AaTTeCTalUM, IPEIyCMOTPEHHbIE
nporpaMMoil TucHUIUIMHbEL. CTyIeHT €MOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHHI, HABBIKOB MTOKA3aTeNsIM, IPUBEICHHBIM B
TabIuIaX, ONepupyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMU,
HaBbIKaMu. Ho moxa3bpiBaeT HernmyOoOKue 3HaHMsI, IPU OTBETE HE
JIOITyCKaeT IpyObIX OMMOOK WM MPOTUBOPEUHi, OJJHAKO B Qop-
MYJIMPOBaHUM OTBETa OTCYTCTBYET JOJIKHAS CBSA3b MEXIY aHa-
JN30M, apryMeHTalueil U BbIBOJAAMM, B PELIEHUU 3a]lad MOTYT
cojiepKaThCs rpyobIe omuOKuy. J{J1s moydeHus MpaBUIIbHOTO OT-
BeTa TPeOYIOTCS YTOUHSIOIINE BOMIPOCHI.

HeynosnerBopurenbHO

He BbimonHeHbl o0s3aTe/ibHbIE YCJAOBHMS NOATOTOBKHU CTY-
JeHTa K TMPOMEXKYTOUYHOH AaTTeCcTAllUM, IPEIyCMOTPEHHbBIE
nporpammoit aucuuiuuel, UJIW cTyneHT neMOHCTpHpYET He-
MOJIHOE€ COOTBETCTBHME 3HAHUN, YMEHUHN, HABBIKOB NPUBEICHHBIM
B TaOJIMIIaX, TOMYCKalOTCs 3HAYUTENIbHbIE OIINOKH, MPOSIBIISIETCS
OTCYTCTBHE 3HAHUil, YMEHHI, HaBHIKOB IO POy IMOKa3aTeleH,
CTYICHT WCHBITHIBAET 3HAYUTENIbHBIC 3aTPYAHEHUS IPHU OINEpH-
POBaHUM 3HAHUSMH U YMEHUSMHU.

3. OueHo4YHbIE CpeacTBa

HanmenoBanue
OIIEHOYHOTO Cpe/l-
CTBa

IIpencraBnenue ore-
HOYHOTO CPEJICTBA B
dOC

KpaTKafI XapaKTCPHUCTUKA OICHOYHOI'O
cpeacTBa

Kontponsnas (ca-
MOCTOSATEJIbHAS)
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 | Pacuerno-rpadu- CpenctBo mpoBepkd ymMeHUN npuMeHsATh | KoMiuiekT — 3amaHuii
yeckas pabora IIOJIy4YEHHBIE 3HAHHUA 110 3apaHee OIpese- | JJIs BBIIOJHEHUS pac-
PLP JICHHOM METOJMKE JUIS PELIeHHs 3agad | YeTHO-rpadudeckoit
(PTP) WIA 33JaHdi 0 MOIYJII0 WIM IUCUU- | PabOTHI
IUIMHE B LIEJIOM.
CpenctBo KOHTPOJIS, OPraHM30BaHHOE Kak
cnenuaibHas 0ecesa earorn4eckoro pa-
VerHBIi onpoc co- | 60THHKA ¢ 00y4aroIMMCsl Ha TEMBI, CBS- Bonpoce! no
3 OeceqoBaHueE, 3aHHBIE C U3y4aeMOM TUCUHUIUIMHOM, ¥ pac- | TeMaM/pasjernaam Juc-
(YO) CYMTAHHOE Ha BBISICHEHHE 00beMa 3HAHHI LMILIAHE]
oOyuarolerocs o OnpeeIeHHOMY pa3-
Jenny, Teme, mpoosieMe | T.II.
Cucrema cTaHIapTU3UPOBAHHBIX 33aHUH,
4 Tect MO3BOJISIFOIIIAS aBTOMaTH3UPO- BapuanT TecTa
(T) BaTh NPOLIEAYPY U3MEPEHHUsI YPOBHS 3Ha-
HUMA U YMEHHI 00yJaromerocs.
5 | Ox3ameHanmoHHble | CpeACTBO TPOBEPKH 3HAHMM, YMEHHM, | DK3aMEHALIMOHHbBIE
OuneTsl HaBBIKOB. MOXeT BKJIIOYaTh KOMIUIEKC T€O- | OUIIETHI
5 peTHYECKUX BOMPOCOB, 3ajay, MpaKThye-
(9B) CKHX 3aJJaHUM.

3.1. Tekyuuii KOHTPOJIb

O11eHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIBHBIE BOTIPOCHI
1 3a1aHus B (popme 01aHKOBOTO TECTHUPOBAHUS JJI1 KOHTPOJISI OCBOCHUS OOYJaIOIIMMHUCS pa3/iesioB
JTUCUMIUTNHEL, ipueM PI'P.

Conep:xanue pacueTHo-rpadpuyeckux padoor.

PacuerHo-rpaduueckas padora Nel nmo qudppepeHunaIbLHOMY HCHUCTEHUI0 QYHKIUIA OXHOM
nepeMeHHOI

Kpatkoe conepxanue u 3Tamnbl pacieTHO-rpaduueckoil paboThI:
[Ipenen yncnoBoi Mocae10BaTEILHOCTH, MIpeaen (PyHKIUY.
HccnenoBanue GyHKIMN HA HEIPEPHIBHOCTb.

Brrurcnenue npon3BoAHBIX (DYHKITUY.

UccnenoBanue GpyHKIMU, TOCTpoeHHE TPadUKOB.

PacuerHo-rpaguyeckasi padora Ne 2 no GyHKIUSM HECKOJIbKHX NlepeMeHHbIX.

Kpartkoe conep:xanue pacueTHO-rpaduyeckoit paboThlI:
DyHKIIMM HECKOJIBKUX MTepeMeHHbIX. YacTHbIe MPon3BoAHbIE. [IpOU3BOHBIE OT CIOKHBIX QYHK-
1uit. [Ipon3BoiHAs 10 HANPABICHMIO U TPATUEHT. DKCTPEMYM (YHKIIUH JIBYX MEPEMEHHBIX.

PacueTHo-rpaduueckas pa6ora Ne 3 mo HHTerpajbHOMY HCYHCIEHUIO.

KpaTkoe coneprxaHnue u 3Tamnsl pacieTHO-Tpaduueckoi paboThI:
Ilepguviti oman:

MeTo 16l UHTETPUPOBaHUS. BrIunciieHne HeonpeIeIeHHbIX HHTETPAJIOB.
Bmopou sman:
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HpI/IJIO)KeHI/ISI OIMPCACIICHHBIX UHTCTPAJIOB. I/ICCHGI[OBaHI/Ie CXOJUMOCTH HECOOCTBEHHBIX HHTCIrpa-
JIOB.

KomniekT 3aganmnii

AJIs1 BBINIOJIHEHHSI pacyeTHO-Tpaduyeckux pador (PI'P)
o pucuuminiae «MareMaTH4ecKui aHAJIHN3»

Teopus npenesioB u 1uppepeHuupoBanne PyHKIUH OHOM NepeMEeHHON

1. Haiitu npezensr:

(2—!‘])2—(1+I‘I)2 3[qn3
lim “m\/n+2— 8n° +3

n”°°(1+n)2—(2—n)2' N In+5+n
(2n? +3Y
1 1 3n+1
llm| .2_n2_|_1_| ’ Lmn( /nZ +1_n)l “m(n—lO) .
\ ) noel N+l )
. 2x% +11x +15 G
lim = "= lim XE )
x—>-3 X+3 -0 sin  3x
lim2~ -5 lim $in 3x lim (1- 3¢) carn
n—eo 3n+2 +5n x—0 1_ exz X—+0

0, Xx<-m
2. UccnenoBaTh Ha HETIPEPHIBHOCTD H BBITIOHUTH YEPTEXK: y=1<sinX, —m <X <0

m, X=0

3. Haiiti mpoun3BoqHY0 (PyHKITUH:

2(3¢ + 4% - x-2) y =Inarcsin f=e*
y: .

15VI+x
[ _ 3t +1
y =arctg M { 3t
N e
y =sin| _+t\.
)

(

(3

y=_ S ox y = arctg? 1 sininx
3sin(12x +1) 1_ 2%

y:arctg3ln—’°& yz(\/;)

X+ 2
3 t
sin(x-2y)+—=7x x=e 'cost, y=¢€ cost
y

4. CocTaBUTh ypaBHEHHs KacaTeIbHOM M HOpMalld K JaHHOM KpHBOW B TOouke c abciuccolt Xo :

y=x2+8/x =32, x,=4.
1
I

_ y2
5. HpOBeCTI/I TOJIHOC UCCIICAOBAHUC U TIOCTPOUTH Fpa(l)I/IK f (X) =X+
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(I)yHKIIHI/I HECKOJBbKHUX NEPEMEHHDBIX

2 2
X +3y
1. Haiitu yacTHBIE IPOU3BOAHBIE BTOPOIO MOPSJIKA, YOETUTBCSA, YTO 7/ _ 7/ : 7 —
Xy yX Xy
y2
2. Haiitu rpaguent pyakuun z = f(X,y) BTouke Mo(Xo, Yo): z= T , Mo(4,6).
X
3. UccrmenoBath Ha dkcTpeMyM QyHKIHIO Z= X2 — X+ Y% +2Y .
HNurerpuposanue
Boruucanrhb HEONIPEACJICHHbIC HHTEI'PaJIbl
dx X X
) , [ x-27%dx, I(X+1)e dx, [xcos3xdx, [e*cosxdx,
2(x + Jx
dx dx x+18 x+1 in® x
J. ’ J. ’ I dX , —= dX , j S dX '
X2 —6x+18 X2 +6x+5 (Xx—6)(x+2) X2 +3 cos? X
Beruucaurns ONnpeacJJCeHHbIC HHTEIPaJibl
76 1odx 1 ¢ dx
[ 3sin? xcos xdx, [———, J(x-1)e'dx, [———,
0 0 1+ 3x 0 1 XN/ 7+ 1InX
; dx f1+x2 dx # dx Lx% +2x
—_—, aretgx Bx—+5)% ——dx,
11+ ,/3x -2 P 1 i X° +1
\/-3 X3 2 .6 1 dX
[ ——adx, [vV4-x%dx, j3sin2xcosxdx, I—
0 4/1+ X2 0 0 o V1+ 3X
1 ¢ d
X
X —1)e*dx, I— :
-([( ) 3 XA/7+1n X
Heco0cTBeHHBIE HHTETPAJIbI
1. yKa)I(I/ITC, KaKo#l U3 HeCOOCTBEHHBIX HHTCTPAJIOB ABJIACTCA CXOAAIUMCA
© *® -3 ©
[+/xdx, [x dx, [vx°dx.
1 1 1
2. Brrauciuts HUHTCTpaJl, YCTAHOBUTH €0 CXOAUMOCTDb UJIN paCXOAUMOCTb ” dX
L 1+ x2

0

3. BBIYHCIUTD HHTETPAIl, YCTAHOBUTD €10 CXOJUMOCTb MM pacxoaumocth | In xdx
1
. dx
4. BeryucnuTh HECOOCTBEHHBIN HHTErpal ]’T y YCTAaHOBUTH €r0 CXOJUMOCTh HIIN
0 X

PacxXoauMOCTh.
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L dx
5. BerancnuTh HECOOCTBEHHBIN MHTETPAT J.—z, YCTQHOBUTH €r0 CXOAUMOCTh WIH
X
PacxoMMOCTb.

KpaTHble HHTErpaJjbl

1. U3MeHuTh NOpSAJOK UHTETPUPOBAHUS B IBOMHOM UHTETpaJie

2 6—-x

a. b[dxi[ f(x, y)dy, b. J'dy; f(x, y)dx.

2-y

2. Berauciantsb ([D[(lO— x? — y2)dxdy, D={(xy)|1<x<2, 0<y<2}
)

3. Beruucaure

j j (12x2 y> +16x°y® )dxdy;
D

D:x=1y=x% y=—x
4, BeranucinTh

[[(x? + y)dxdy, D —MHOXkeCTBO TOUYEK TIOCKOCTH, OTPAHHYEHHOE INHUAMH
(D)

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

5. Haiitu mtomanp Gurypsl, orpaHUYCHHOM TAaHHBIMH JIMHUSIMHA
y=3/x, y=4e*, y=3, y=4.
6. Haiitu rutomans Gpurypel, orpaHUYeHHON JTUHUSAMU Y = X2, y=—X+2

8. Haiitu 00beM Tena, mosrydeHHOro BpamenueM Bokpyr ocu OY (Qurypsl, OrpaHM4eHHON JTHHU-
amu Y=X°, y=1, x=0.

9. Haiiti 00beM TeJIa, MoJIy4eHHOTo BpaiieHrneM BOKpyr ocd OX Gurypbl, orpaHHueHHOM JTHHH-
amMu Y = X2, y2 =X.

KonTposbHbIe padoThl (IpUMepPbI)

BapuaHTt

1. IToctpouts rpaduk: y = 3C0S 2X
2. Haiitu npenensr:

1) lim (5_”)§+(5+“)§ 2) lim 1—£0s 2x 3) lim X —x’,—x-2
= (5-n) —(5+n) 0 g ] o2 X —2X +X—2

4) lim Ve —x 1 5) ”m(w\ﬁ@ "m(x_ - )
=2 In(x-1) HOl\lercosx J -
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—X, X<0

2
3. MccnenoBarh Ha HENPEPHIBHOCTD U BBIIOJIHUTH yepTesk: Y ={X°, 0<x<2

3, X>2
Bapuanr
1. Haiitu npousBoaHyio ' :
/X
a) y=arctg®In 6y v=(/x
X+2 )y ( J_)
X3 _ t
B) sin(x—-2y)+—=7x r) x=e ‘cost, y=e cost
. (1 1
2. Haittu !ul;l( X arctgx
\ ) 1
f(x)=x"+_.
3. [IpoBecTr MOJTHOE MCCIIEOBAHKE U TOCTPOUTH TpauK 2
Bapmuanr.
ou
Nel. BeruncauTe IpOU3BOIHYIO IO HANIPABICHHUIO a— Y HAWTH MOJYJIb BEKTOPA TPAJUCHTA TSI
S

X
dyrxumn U = 2XY + ——+ 22 B rouke A(6;9;1) B HarpaBeHNH, COCTABIISIONIEM C OCIMH KOOP-

Jy

3 6 T
JIMHAT YTJIbI cosa = _, COSB =, V<_.
7 7 2
Ne2. UccnenoBath Ha sketpemyM yrkumio  Z = Xy(1—4x? —4y) -5,

Ne3. z=In(y-x*), X=+/sint, y=cost. Haiirn %

Bapuant
Boiuucanume:

T dx 2
L _[\/; 5 2. [(2x+1)'lnxdx :

X —

3x2 -4 sin 3 3x % 1

3. dx. ———ix. 5 [——————dx.

'[x2+4x 4. JC0523X J-\/4—2x—x2

1. BLI‘EI/ICHI/ITB HHTCTrpalibl: .
J‘xe‘)‘2 dx . j- x

1 e X-4/InX

I/I306pa3I/ITB 00J1acTh HHTCIPUPOBAHUA U U3MCHUTH NMOPANOK UHTCTPHUPOBAHUA B ITIOBTOPHOM HHTC-

rpane

0 V25— x2
[ dx if(x; y)dy.
=4

Breruuciaute Iiouragb (I)I/Il“prI, or paHI/I‘{eHHOﬁ JIMHUSIMHA

y=2-x2, y=x
BapuaHT 3a1aHUil TPEHUPOBOYHOIO TECTA.
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3agaun
g yoreotodx g o g
X

1 yactp 1. y=sinlnx, y',y'=?

y =3x% +xe*, X,=2,1x=0,1, Uy -?
4. HaiiT mpoOU3BOIHYIO Y,

a) y _5 Sin4 X_3 6) y — Xarctg7x
V X

B) e¥ +i=cossx r) Xx=cost+sint, y=sint—tcost
X

5. WccnenoBatk Ha okctpemyM f (X)=(x— 3)2 (x—5).
2X

6. Haiftu mHTEpBaIBI MOHOTOHHOCTH Y = — -
X

3
X
7. Haiitn Hau6oJIbIIee, HANMEHBIIIEE 3HAYCHHE QYHKIUK | (x)= —~16x ma orpese [-5;1].

1
8. [ocTpouTsk KacarenbHyIO K Tpaduky ¢pyakuu f (X) = 3arccos X’ B Touke X = 5 :

2 4yacTh 9. Haiitu npenens:
2 2
1) lim (3+n),=(2+n),  2)lim tg2x  3) lim X +2X-3 4) lim tg5X
= (24n) - (1-n) x>0e —1 o-ax +5X +6x ot tg3x
3 yacThb

0, x<-m

10. HccnenoBaTh Ha HEMIPEPBIBHOCTD U BBINOJIHUTD YepTeXk: y=4sinx, —m <X<0.

m, X=0

3
X

X—4

11. TIpoBecTu MoaHOE UCCAEAOBAHUE U TOCTPOUTH rpaduk  f (X) =

Kpurepun oneHku:

- OLIEHKA «3a4YTE€HO0)» BBICTABIISIETCS CTYJCHTY, €CIIM OH PETYJIIPHO B TEYCHHE CEMECTpPa MPEACTaBIISII
pelIeHUs 3a/1a4, BBIOJIHUI TIOJTHOCTHIO BCE 33JaHUS U UX 3AIIUTUII, OTBETUB Ha BOIIPOCHI MPErno/ia-
BaTes;

- OLICHKAa «HE 3a4YTEHO» BBICTABJISETCS CTYACHTY, €CIIM OH HEPETYISPHO B TEUCHUE CEMECTpa Mpe-
CTaBJISUT PEUICHH 3a[a4, BBITMOJIHUI 33/1aHUsl HE TIOJHOCTHIO MJIM BOOOIIE HE MPEICTaBIsul pabOThI
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETAX HA BOMPOCHI MIPETOaaBaTels.

J11s ipoBeieHust TEKYILEro KOHTPOJIS 3HAaHUI CTY/IGHTOB B AUCTaHLIIMOHHOM (hopmMare B pa3-
paboTtanHbIx Kadeapoil «MaTemaTuka» OHJIAWH-Kypcax UMEIOTCS MPOMEXYTOUYHbIe (IPOOHBIE) Te-
CTBI.

3.2. IIpoMesKyTOYHAS aTTeCTALUSA

ITpomexxyTouHas arrectanus - (3K3aMeH) IPOBOJUTCS MO OMIeTaM B YCTHOU opMme.
Bpemst U1 moAroTOBKM OTBETA Ha BOIPOCHI HE OoJiee 45 MUH.

buner BkIt04aeT TEOPETUUECKUM BOIIPOC U 3a1a4H.

KoMIneKkTsl 95K3aMeHalMOHHBIX OUJIETOB XpaHATCs Ha Kadeape «MaTemaThka.
TunoBbie BApHAHTHI OMJ1€TOB NPHUJIATAKOTCS.
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10.

11.

12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.

23.
24,

25.
26.
217.
28.
29.
30.
31.
32.

KommiekT Bonpocos

no qucuumimae « MareMaTHYeCKNHA aHAJIU3»

JAunddepennuanbuoe ncuuciaenue GQyHKIUA OJHOM NepeMeHHOM

[lonsiTHE TIEpEMEHHON BEIUYMHBI U 00JIACTH €€ U3MEHEHUSI.

MOHATHE (PYHKITMOHALHOW 3aBUCUMOCTH, KJTAaCCU(PUKAIUS () YHKITHIA.

Omnpenenenre U TUIbI YUCIIOBOM MOCIEN0BATEIbHOCTH.

[Ipenen uucnoBoi nocienoBaTeNIbHOCTH. ApUQMeETUUECKHE ONepali HaJl OCIe10BaTEIbHO-
CTSIMH.

VYcnoBus cyliecTBOBaHUsI KOHEUHOTO MpeJiesia YUCIOBOM nocieaoBarenbHOCTH (Teopembl Ko
u Beiiepmtpacca).

BTopoii 3aMeuarenbHbIi npeaed.

[Ipenen pynkunu. Onpenenenus. ['eomerpuueckas MHTEpOpeTalus MOHATUS TIpeaesia PyHKINH.
CaolicTBa IpeAeIioB.

beckoneuHo Mainble, 6ecKkOHEUHO OOJIbIINe (PYHKIUY.

[TepBrIil 3aMedaTeNbHBIN Ipeaed.

beckoneuHo Malible BEIMYMHBI. DKBUBAJIEHTHbIE OECKOHEYHO MaJIble M MX MCIOJb30BaHUE MTPU
BBIYMCIIEHUH MpeenoB. Tabnuia S3KBUBaIEHTHBIX OECKOHEUHO MaJlbIX.

HenpepriBHOCTH (DyHKIINH B TOUKE U Ha TpoMexyTke. OnHoctopoHHue npezaensl. Kinaccuduka-
s TOYEK pa3phiBa rpaduka.

CaoiicTBa GyHKIIMN, HEMIPEPHIBHBIX HAa OTpe3ke (Teopemsl Beiepmitpacca, bonbimano — Kommn).
[TpousBonas. ['eomeTpuueckuii M GU3NUIECKUN CMBICI POou3BoIHOM. KacarenbHas u HOpMasb
K TUIOCKOM KPHUBO.

Tabnu1a mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUH.

CBsi3b MEX Y CYLIECTBOBAaHMEM MPOU3BOAHON (DYHKIIMU B TOUKE M HEMPEPHIBHOCTHIO (DYHKIIMH
B TOM )K€ TOUKE.

[IpousBoiHAs CyMMBI, TPOU3BEACHUS, YaCTHOTO. [Ipon3BOAHAS CIIOKHOM U 0OpaTHON (hYHKIIUM.
[IpousBoaHas napaMeTpUUeCcKy 3aJaHHOU (QYHKIIHH.

[IpousBoHas GyHKIMH, 3alaHHOM HESBHO.

JudbdepennmpoBanue CI0KHOM MOKa3aTeILHON (PYHKITHH.

Hudbdepenuupyemocts. Juddepennuain. I'eomerpudeckuii cmbica quddepennnana.
[IpousBoubie u nuddepeHIranbl BBICIINX TOPSAIKOB.

OcHoBHble TeopeMbl AuddepenimanbHoro ucurncienus (reopema depma, reopema Pous, Teo-
pema Jlarpanxa, Teopema Komn).

IIpaBuno Jlonurans.

Mmuorounen Teinopa u ero cBoiictBa. @opmyna Teitnopa. Ocratounsiii uieH hopmynsl Teitnopa
B ¢opme Jlarpanxka u IleaHo.

AcumnToThl rpaduka QyHKINH.

OkcrpeMyM. Heobxommmoe ycroBue sKkCTpeMyMa.

JlocTaTouHbIE YCIOBUS IKCTPEMYMa.

JlocTatouHoe ycioBue Bo3pacTaHus (yObIBaHUs) PyHKIIHMH.

Haubonpiiee v HauMeHblee 3HaUeHUS (QYHKIIMH Ha OTPE3Ke.

BrInyksiocTh, BOTHYTOCTB, TOUKa Nieperuda. Jfocrarounoe ycnoBue BOTHYTOCTH (BBITYKJIOCTH).
Heo0xoanmoe ycnoBue Touku nepernda. Jlocratounoe yciaoBue neperuoa.

OO61mas cxema mocTpoeHus U uccienoBanus rpaduka GyHKIuu.

(I)YHKHI/II/I HECKOJBbKHUX MEPEMEHHbIX

1. Omnpenenenue U reOMETPUIECKUN CMBICT (DYHKIMH JBYX MTEPEMEHHBIX.

33



JIuHuM ypoBHS QYHKIMH JBYX IEPEMEHHBIX.

YacTHble TPOU3BOHBIE (PYHKIIMK HECKOJIBKUX MEPEMEHHBIX, IX T€OMETPUYECKUNA CMBICI
OyHKIIMN HECKOJIBKUX NEPEMEHHBIX, MOHATHE MOIHOTO Auddepennunana.
HuddepenunpoBanue cI0KHbIX QYHKINI HECKOJIbKUX IEPEMEHHBIX.

[Tpon3BoAHBIE BBICIIMX MOPSAKOB (PYHKIIMH HECKOJIBKUX MepeMeHHbIX. CMemaHHbIe TPOU3BO/I-
Hele. Teopema IlBapua.

7. TlpowusBoaHas GYHKIIMH HECKOJIBKHUX MEPEMEHHBIX 110 HAIIPABJICHHUIO.

8. IlpowmsBoaHas O HANPABIICHUIO U TPATUEHT CKAISPHOTO TOJIS.

9. DkcrpemyM QYHKIMH HECKOJIBKUX ITEPEMCHHBIX.

10. HeoOxoamuMoe 1 TOCTaTOYHOE YCIOBHSI SKCTpeMyMa (QYHKIHH JBYX MTEPEMEHHBIX.

o0k wn

HNHTerpanbHoe HcYHMCIeHUE

[TepBooOpa3Has, HeoNpeAeIeHHBI HHTErpall. TalauIia OCHOBHBIX HHTETPAJIOB.

3aMeHa epeMEeHHON U HHTETPUPOBAHUE 110 YaCTSAM B HEONPEEIEHHOM UHTErpase.

HNuTterpupoBanue ¢ moMOIIbIO TOABEICHUS IO 3HaK nuddepenmana.

WHTerpupoBanne panroHaJIbHBIX APOOEH.

WHuTerpupoBanne no yacTsM 1 3aMeHa epeMEHHON B ONIpeIeJICHHOM HHTETpaJie.

HNHTerpupoBanne TPUTOHOMETPUIECKUX (PYHKITUH, OCHOBHBIC TIPUEMBI.

WuTerpupoBanre uppanuoHaibHbIX QYHKIUH.

YHuBepcanpHasi TPUrOHOMETPUYECKasl O0ACTaHOBKA.

Onpenenennblii uHTErpai u ero ceoiictea. ®opmyna Hetotona — Jleitbuuna.

10 [IpunoxxeHust onpeaeneHHOro NHTerpaia K peleHuIo TeOMeTpUYECKUX U GU3NYECKUX 3a/1ad.

11. Beiuucnenue miomasei ¢ moMOUIbIo OMPeIeICeHHOI0 HHTerpaa.

12. BeryuciieHne mionia iy 1 JJIMHbI KPUBOH, 3aJJaHHOW YpaBHEHUSAMH B TTapaMeTpuueckon hopme.

13. Briuucnenue miomniaam KpUBOJIMHEHHOTO CEKTOpa B MOJISIPHBIX KOOPAWHATAX.

14. Beiuucnenue miomaaei B NpsIMOYroJIbHBIX U MOJIAPHBIX KOOPAUHATAX C MOMOIIBIO OTPE/IeICH-
HOT'O MHTErpaa.

15. Beiuucnenue AMUHBI JyTH ¢ TOMOIIBIO ONPEIEICHHOI0 UHTErpaia.

16. Beiuucnenue JIMHBL Jyr'y KPUBOM, 3aJJaHHON TTapaMeTPUUYECKH.

17. Beiuucnenue o0bema Tesa BpalleHHs ¢ TOMOIIbIO OTIPEIeIEHHOTO UHTErpaa.

18. Briuuciienue miomay moBEpXHOCTH TeJa BpallleHusl.

19. HecoGcTBeHHBIE HHTETPAJIBI [IEPBOTO U BTOPOTO TUMA. [IOHATHSA CXOMMOCTH M pacXOAUMOCTH
HEeCOOCTBEHHOT0 UHTETpaa.

20. HecoOCcTBEHHBIE HHTETPANIBI OT Pa3phIBHBIX (PYHKITUH.

CooNOR WD

TunoBbie BApHAHTHI OMJIETOB
o gucHuminae «MareMaTu4ecKuii aHaIn3»

MUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKU POCCUNCKOM OEJIEPALIMN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE
VYUPEXJIEHWE BBICILIEI'O ObPA3OBAHUM A
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5.

[TepBooOpa3Hasi, HeonpeAeIeHHBINM HHTETpal. Ta0nia OCHOBHBIX HHTETPAJIOB.
dx

/5-x +\/5—x.

Haiitu rpaguent pynkuun z = y\/x—y BTOouke Mo(1,4).

BrlunciauTe HeonpeeneHHbl HHTErpall J'

yKa)KI/ITe, KaKOﬁ n3 HeC06CTBeHHBIX I/IHTeraHOB SABJISICTCA CXOOSAIINUMCS
0 © o
j\/;dx, Jx*dx, j\/ x2dx.
1 1 1

Haiiture skcTpeMyMbl 1 TOuKH riepernba Gpyaknuu Y = (X —1)e™ .

YTBepkIeHo Ha 3aceqannn kadeapsl MaTeMaTrku « 03» 05 2023 r., mporokos Ne 10

W.o. 3aB. xadenpoii H.B. Bacunbepa / /

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPASOBAHUS POCCUMCKON ®EJIEPALTAUN

®EJIEPAJILHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBFPA3OBATEJIBHOE
VUPEXJIEHUE BBICIIEI'O OFPABOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHMMH ITOJUTEX)

®dakynbTeT 6a30BBIX KOMITETCHIIHIH, kadenpa «MaTemaTuka
Oo6pa3zoBarenpHas mporpamma 15.03.03 «IlpukiragHas MeXxaHUKay
Kypc 1, cemectp 2

IK3aMeHAMOHHBII Omiaer Ne 1

HecoOcTBeHHBIE MHTETpATBI TIEPBOTO ¥ BTOPOTO TUTA. [IOHATHS CXOMUMOCTH U PACXOAMMOCTH
HECOOCTBEHHOTO MHTErpaa.
2t2

Haiitu npou3BoiHYyO (QYHKIIMY, 3alaHHON MAPAMETPUUYECKH X = R y=—17H-
+t 1+t

HccnenoBath Ha SKCcTpeMyM (DYHKIHUIO Z = X2 — X+ y2 +2y.
.6

BoruncnuTh onpeieneHHbI HHTErpal 1[3Sin 2 xcos xdx .

Haiiti 00beM Tesa, MoTy4eHHOro BpaiieareM BoKpyr ocu OX Gurypsl, orpaHMYeHHOM JIMHU-
amu Y=X3, y=1, x=0.

YTBepkaeHo Ha 3aceganuu kadenpsl MatemaTuku « 03» 05 2023 r., mpotokon Ne 10

H.o. 3aB. kadeapoit H.B. Bacuisena / /

I[J'Iﬂ MPOBEACHUA ITPOMEIKYTOTYHOI'O KOHTPOJIA 3HAHUH CTYACHTOB B INCTAHIITUOHHOM cbopMaTe

B pa3paboTaHHBIX Kadenpoit «MaremaTHka» OHJIAWH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.
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