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1. Heaun, 321244 U IVIAHUPYeMble Pe3yJIbTAThI 00y4eHHs 110
TUCIUTILJINHE

K OCHOBHBIM yesnsm OCBOCHUS JUCLMILIMHBI «MaTeMaTH4ecKUil aHalu3» CIeAyeT OTHe-
CTH: . .

- BOCIIUTAHHUE y CTYJECHTOB 00OLIeH MaTeMaTHUECKON KyJIbTYpBI;

- IPUOOpETEHNE CTyIEHTaMH LIMPOKOT0 Kpyra MaTeMaTH4eCKUX 3HaHUH, yMEHUM U HaBbI-

KOB;
- pa3BUTHE CIMOCOOHOCTH CTYJEHTOB K WMHJIYKTUBHOMY U JEAYKTMBHOMY MBIIUICHUIO

Hapsay ¢ pa3BUTHEM MAaTEeMaTU4ECKOM UHTYULUH;

- YMEHHUE CTYJCHTaMH Pa3BUBaTh HABBIKM CAMOCTOSITEILHOTO U3y4eHHUs] yueOHOU U Hay4-
HOM JIMTEPATypBhl, COAEPKALLECH MATEMATUYECKUE CBEICHUS U PE3YJIbTATHI;

- IOJTOTOBKY CTYJCHTOB K JISITEIbHOCTH B COOTBETCTBHHU C KBAJTM(PUKAIIMOHHON XapaKTe-
PUCTHKOI OakaaBpa 1o HarpaBJICHUIO, B TOM Yuciie HGOpMUPOBAHHE YMEHHI HCIIOIB30BaTh OCBO-
€HHbIE MAaTEeMAaTUYECKUE METOIbI B TPO(hEeCCHOHANIBHOM 1eATEbHOCTH.

- MOATOTOBKY BBICOKOKBAJIM(PUIIMPOBAHHBIX KaJpPOB, BOCTPEOOBAHHBIX B YCIOBUAX LUP-
POBOI TypOYJIEHTHOCTH M BBICOKMX TEXHOJOTHYECKHX PHCKOB COBPEMEHHOH IM(POBOI 3KOHO-
MHKHU.

K ocHOBHBIM 3a0auam OCBOCHUS AUCUUIUINHBI «MaTeMaTudecKuil aHaiu3» clieyeT OTHe-
CTH:

- OCBOGHHUE CTY/IEHTaMU OCHOBHBIX MOHSTHUI, METO/I0B, (POPMHUPYIOMUX OOIIYyI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOAUMYIO JJIs YCIIEUTHOTO PEIIeHUs] MPUKIIATHBIX 3a/1a4;

- (hopMupoBaHHeE y CTyIeHTa TpeOyeMoro Habopa KOMIIETEHIMI1, COOTBETCTBYIOIIHNX €TI0
HaIPaBJIEHUIO [TOATOTOBKU U 00€CIeYNBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OOyuenue o qucuuiuinHe «MareMaTHUecKuil aHanu3» HallpaBlieHo Ha (hopMupoBaHue y oOyua-
foiuxcs caeayomux komnereHui B cootBercTBUU ¢ @I'OC 09.03.03 «Ipukinagnas nHpopma-
TUKa», YyTBEPKACHHBINA puka3oM MuHHcTepcTBa 00pazoBanus U Hayku Poccuiickoit denepannn
oT 19.09.2017 Ne 922

Koa u HanMeHoOBaHue KOMIIETEHIIMHA

NuaukaTopsbl 10CTHKEHUS KOMIIe-
TeHIHH

VYK-1. Cnoco0eH oCyIiecTBIsITh MOUCK, KPU-
TUYECKUU aHaJIN3 ¥ CHHTE3 HH(OpMAIIHH,
MIPUMEHSTH CHCTEMHBIHN MOIX O JAJISl PEIICHHS
MOCTABJICHHBIX 3a/1a4

NVYK-1.1. AHanusupyeT 3amady, BBLIEISSA €€
0a30BbIE COCTABJIAIOLIUE

NVYK-1.2. OcymiecTBisieT MOUCK, KPUTUUECKH
OLICHMBAeT, 0000IaeT, CUCTEeMaTU3UPYET U
pamwxupyer uH(popmanuio, Tpedyemyro s
pelIeHNs TOCTAaBIEHHON 3a/1a4uH

NVYK-1.3. PaccmaTpuBaeT u npeaigaraer pa-
[IMOHAJIbHBIE BAPUAHTHI PEIIEHUS TOCTaBJICH-
HOM 3a/1auM, UCII0JIb3Ysl CUCTEMHBIN MOIXO/,
KPUTHYECKH OLIEHUBAET UX JIOCTOMHCTBA U
HEI0CTaTKU

OIIK-1. CnocobeH npuMeHsTh €CTECTBEHHO-
Hay4yHbIE€ U OOIIEHH)KEHEPHbIE 3HAHUS, Me-
TOJIbl MATEMaTUYECKOI0 aHAJIN3a U MOJEIIH-
POBaHMsI, TEOPETUYECKOIO U IKCIIEPUMEH-
TAJILHOTO UCCIIEAOBAHUS B PO ECCHOHAIb-
HOMU JeSITEIbHOCTH

HMOIIK-1.1. 37aeT OCHOBHI BBICIIEH MaTeMa-
THKHW, METOABI U MOJICNIH, TPUMEHSIEMBIE B pa3-
JIMYHBIX 001aCTIX; OCHOBBI MATEMATUUECKOTO
MOJEJIUPOBAHHUS, ITPUHLIMIIBI TIOCTPOCHUS Ma-
TEMaTUYECKUX MOJIEIIEN, aJITOPUTMBI PELLICHUS
3aJ1a4 ONTUMU3AIINT;




NOIIK-1.2. YMmeeT npUMEHSATh METOABI JMC-
KPETHOW MaTeMaTHKH, CHCTEMHOTO aHaJH3a,
MaTeMaTUYeCKOro MOJCIUPOBAHUS JIJISL HC-
CJIeZIOBaHUS U Pa3paboOTKH MpoeccroHalb-
HBIX 33]71a9 U TIPOIECCOB; MPUMEHSITh MaTeMa-
TUYEeCcKoe oOecreueHnue Npu MOAETUPOBAHUN
MPUKJIAIHBIX U HH()OPMALIMOHHBIX TIPOIIECCOB.
MNOIIK-1.3. Bnageer MeTo1aMmu TeopeTHye-
CKOT'O ¥ 9KCIIEPUMEHTAIBHOTO UCCIIEOBAHUS
00BEKTOB TIPOECCUOHATIFHON ACSITELHOCTH,
COCTaBJICHUS] MAaTEMaTUYECKUX MOJIETIEH U pe-
LIEHHUS 3a]1a4 JUHEWHOTO U HEJTMHEUHOTO
MIPOrPaMMHUPOBAHHUS, a TAKXKE 3a/1a4 ONTUMHU-
3a1uu paboThl ¢ METOAAMH JUCKPETHOMN MaTe-
MaTHUKH, UCTIOJIB3YEMbIMU IIPU MIPOEKTUPOBA-
HUU U pa3paboTke HHHOPMAITMOHHBIX CH-
CTEM.

2. MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuuruinHa OTHOCHTCS K 00s13aTeNbHOM yacTH O10ka b1: Momyns «MareMaTudeckue u ecre-
CTBEHHO-HAYYHbIE TUCLMUILIUHBIY.

JucuuruinHa 6azupyercs Ha Cleayrolel, IpoiiieHHON TUCIIUIUINHE:

- INHEeWHas anredpa.

Jucuuninnza «MateMaTH4eCKUi aHAJIA3» JIOTUYECKU CBS3aHa C MOCIEAYIOIUMH JUCIHUIUIMHAMMU:
B ocHoBHOM "acTu:

. MaremaTnueckast JOTUKa U JJUCKpETHast MaTEMaTHKa;
. Ocnossl UKT.
B vactu, popmupyemoii yaactHruKkaMu 00pa30BaTEIbHBIX OTHOIICHHA:
. OcCHOBBI NPOTrPaMMHUPOBAHMS,
. AJNTOPUTMBI U CTPYKTYPBI TaHHBIX.
3. CTpykTypa M coep:KaHue JUCUUIIMHBI

OO61mas Tpy10eMKOCTh TUCIUIUIMHEI COCTABIISAET 4 3aueTHbIe eAMHUILIBI -144 yaca.

3.1. Buabl yue6Hoii paGboThI U TPYA0EMKOCTH

n/n Bua yuedHoii padoThi Koamectso Cemectp 2
4acoB
AyIMTOPHBIC 3aHATHS 72 72
B Tom uncne:
Jlexinu 18 18
1.
CeMmuHapcKue/PaKTHUECKUE 3aHATHUS 54 54
2.




JlaGopaTopHbIe 3aHATUS - -
CamocrosiTesibHasi padoTa 72 72
IIpomexyTouHasi aTTeCTAIUS
3K3aMEH D C)
Hroro 144 144

3.2. TemaTuuyeckuii NJIaH U3yYeHUs TUCHUTUIHHBI

Pa3memién B npunoxenuu 1 k paboueii mporpamme.

3.3.  Conep:xanue pa3aejioB TUCHUITIHHBI

BBenenne

[Ipeamer, 3agauu u conepxanue AUCHUIUTMHBL. OCHOBHBIC 3TAIlbl Pa3BUTHS TUCIUTIIIUHBI.
CrtpykTypa Kypca, €ro MecTo 1 poJjib B MOJATOTOBKE OaKkanaBpa, CBSI3b C APYTHUMH TUCIUILUIMHAMH.

Paznen 1. AuddepenunanbHoe ucuucjienne PyHKIUIl 0HOI nepeMeHHOH

Tema 1. Hucnoas nocieaoBaTelbHOCTh. [Ipenen uncioBoil mocaeaoBaTeIbHOCTH U €0
coricTBa. @ynkuus. [loctpoenune rpaduxos ¢pynkuuid. [Ipenen pynkmun. OCHOBHBIE TEOPEMBI O
npenenax pyHkuuu. IlepBelii 1 BTOpoi 3aMeuarenbHble npeaesbl. CpaBHEHHE O€CKOHEUHO MaJlbIX
1 0ECKOHEYHO OOJIBIINX BETUYMH. DKBUBAICHTHBIE OECKOHEYHO MaJIble BEIMYHHBI.

Tema 2. HenpepbIBHOCTh (DyHKLIMIH B TOUKE U HA IPOMEXKYTKe, TOUKM pa3pbiBa pyHKIUH,
ux knaccupukanms. ACUMOTOTHI rpaduka GyHKIMH, UX KIacCuUKaius.

Tema 3. [IpousBoanas pyHkiuu. I'eomerpudeckuit u Gpu3nyecKuii CMbICT TPOU3BOIHOM.
[TpaBuna muddepennmpoBanus U GOPMYITbl BEIUUCICHUS MPOU3BOIHBIX. Ta0iHIa TPOU3BOIHBIX
OCHOBHBIX 3JIEMEHTApHBIX (PYHKIMI. Bbruncienne npous3BoaHbIX (YHKIUM, 3aJaHHBIX pa3ind-
HBIM 00pazoM.

Huddepenunan. [IponsBoansie n quddepeHmans BpICIIUX TOpsakoB. [IpubnmxenHble
BBIYHMCIICHHS C TIOMOIIIBI0 U PepeHinanos.

Tema 4. IIpasuno Jlonuransa. ®opmyna Telinopa. PackpsiTue HeonpeneaeHHOCTER pas-
JTUYHOTO THUMa. Pa3noxeHne OCHOBHBIX 3JIeMEeHTapHBIX (QyHKIMIA 110 popmyre Teiinmopa. [Tpubnu-
’KEHHbIE BBIUYUCIIEHHS ¢ TOMOIIbI0 hopmyibl Teitnopa.

Tema S. OcHoBHBIe TeopeMbl AU PepeHInATEHOTO UCYUCTCHUSI. MOHOTOHHOCTh (PyHK-
1IUH, 3KcTpeMyMbl Heo0XoauMble U 10CTaTOYHbIE YCIOBHUS MOHOTOHHOCTH, JIOKQIbHOTO IKCTpe-
myma. UccnenoBanue BoinykinocTu rpaduka pynkuuu. Touku nepernda rpadrka pyHKINH.

O6bmas cxema uccieqoBaHusl QyHKIMHU U TocTpoeHus ee rpaduka. CBoiicTBa QpyHKIMIA,
HENpepbIBHBIX Ha oTpe3ke. HanbomnbIee 1 HauMeHbliee 3Ha4eHUs1 GYHKIMU Ha OTPE3Ke.

Paspnen 2. [InddepennuaibHoe ucuuciaeHne PyHKIUI HECKOJbKUX NepeMeHHbIX Tema

1. ®yHKIMK HECKOJBKUX MEPEeMEHHBIX. JIMHUM U MOBEpXHOCTH ypoBHs. YacTHbIe
npousBoansle. [lonuenii nuddepennnan. IIpousBoaHbie CI10XKHON QYHKIIMM HECKOJIBKUX Iepe-
MeHHBIX. YacTHbIE TPOU3BOIHBIE U U depeHIHaIbl BRICIINUX MopsaakoB. Teopema IlIBapra.

Tema 2. [IpousBoaHas no Hanpaenenuto. [ paguent. KacatenpHast k kpuBoii. KacarenpHas
IUIOCKOCTh M HOpMaJlb K noBepxHocTH. Dopmyna Teitnopa. DkcTpeMyM (QyHKIIMM HECKOIBKUX
nepeMeHHbIX. HeoOxoumble U 10CTaTOYHbIE YCIOBHS SKCTPEMYMA.



Pazgen 3. UnTerpajibHoOe MCHHCIICHUE

Tema 1. IlepBooOpasnas. Teopema cyliecTBOBaHMsI HEOIPEACICHHOTO0 MHTerpayia. He-

OIpeJIeJIEHHbI MUHTErpall U ero cBoWcTBa. Tabiuia MHTErpajgoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHkuuid. MeTo HermoCpeICTBEHHOTO MHTETPUPOBAHUS.

MeTobl UHTErPUPOBAHHMSI C IOMOILBIO 3aMEHBI IIEPEMEHHOM, MTO/IBEICHUEM 1101 3HaK Auddepen-
nuana. MeTo HHTErpupOBaHUs 110 4aCTSM.

WHTerpupoBanue palMoHaIbHBIX Ip0oOel, MHTErPUPOBAHNE HEKOTOPBIX BUJIOB UPPALIMOHAIBHBIX
Y TPUTOHOMETPUYECKUX ()YHKIIUHA.

Tema 2. 3agaun, NpUBOAAIIME K MOHATHIO ONMPEICICHHOr0 nHTerpaia. OnpeaeneHHbI

WHTETpall, €ro CBOMCTBA. Y CJIOBUSI HHTErpUpyeMocTu. MiHTerpasn ¢ nepeMeHHbIM MpeIeioM HHTe-
rpupoBanus. Dopmyna Herotona — JIeiiOHuIa. 3aMeHa mepeMeHHO# B OTpe/IeJICHHOM HHTErpaJie.

HpI/IJIO)KeHI/ISI OIIPCACIICHHOI'O MHTCrpajia B rCOMCTPUU U MCXAHUKEC (BBI‘II/ICJICHI/IC ionia-

nei miaockux Guryp, JJTMHBI KPUBOH, 00BEMOB.

Tema 3. HecoOcTBEeHHBIE HHTETPAIIBI TIEPBOTO M BTOPOTO poJia (110 OECKOHEYHOMY TIPOMeE-

KYTKY, OT HCOI'PaAHUYUCHHBIX q)YHKHI/Iﬁ Ha KOHCYHOM HpOMe)KYTKe), HX CBOMCTBA.

Tema 4. 3anaun, npuBoAdIIME K KPaTHBIM UHTETpajaM. /[BOMHON U TPOIHON UHTETpaIbl,

HX CBOICTBA. HpaBHna BBIYUCIICHUA HBOﬁHLIX HHTCTPAJIOB.

3.4. TemaTuka NpaKTHYECKUX 3aHATHH MO JUCHUILIHHE
«MaremaTu4ecKH aHATIHN3»

Ne Tema 3ansaTus

n/n

1 Pazgen 1. DiieMeHTBI MATEMATHYECKOI0 AHAJIM3A.

Uucnosas 1mocienoBaTeabHOCTh. [Ipeaen 4ucinoBoi mocienoBaTeaIbHOCTH U €70 CBOM-
crBa. [IpaBuina npenensHoro nepexona. @ynkuus. [Ipenen gpynkuu. Teopems! o npene-
nax ¢pynkuuu. IlepBblil 1 BTOpo# 3aMedaTeabHble TPeIebl.

2 CpaBHeHHe 0€CKOHEYHO MaJIbIX U OECKOHEYHO OONBIINX BEJIMYMH. DKBUBAJIEHTHbIE Oec-
KOHEYHO MaJIbI€ BEJIMYHHBI.

3 PackpeiTre HeonpeaeneHHOCTeN pa3InyHOTO TUIA

4 HenpepsiBHOCTH pyHKIMI B TOUKE U Ha mpoMexxyTke. OTHOCTOpOHHUE npeaesnbl. Touku
paspsiBa GyHKuuuU. [lpumepsl perienus 3aaay

5 ITpouzBonnas ¢pynkuuu. [Ipasuna quddepenipoanus 1 GOpPMyIIbl BBIUUCIEHUS MPO-
n3BoHbIX. TexHuka nuddepennmpoBanus

6 JuddepenurpoBanue oopaTHbIX QyHKIMHA, QYHKIMHA, 3aJaHHBIX HESIBHO, ITapaMeTprye-
CKH, Jorapupmuueckoe quddepeHrpoBaHme

7 Huddepenunan. 'eomerpudeckuit cmpica auddepennnana. [Ipouzsoansie u quddepen-
1[MaJIbl BBICHIMX NOPsAKOB. [IpuOnmkeHHbIe BEIUMCICHHS C TOMOIIBIO U PepeHIINaIoB.

8 IIpaBuno Jlonurans. @opmyina Tennopa. PackpelTie HEONPEIEIEHHOCTEN Pa3IMYHOIO
Tuna. Pa3nokeHus OCHOBHBIX 3JIEMEHTapHBIX (GYHKLUH 110 Gpopmysie MakiopeHa.

9 [TpubnmxeHHble BRIYUCIIEHUS ¢ TOMOIIbI0 popmyssl Telinopa.

10 | [omHOE KiccnenoBanne PyHKIUH 1 TocTpoeHHne rpadukoB. [Ipumepst

11 | IHonHoe uccnenoBanue GpyHKIMHA U mocTpoeHue rpagukos. [Ipumeps! (mpoaomKeHue)
CamocrositenbHas pabora Nel Ha ceMuHape 1o GyHKIMSIM OJHON EPEeMEHHOMN

12 | Pa3nen 2. ®YHKIMHU HECKOJBKUX MepeMeHHbIX. JIMHUH 1 TOBEPXHOCTH YpOBHS. YacT-
HBIE TIPOU3BOJIHBIE U JU(PepeHIIra MepBoro NopsaKa.

13 | Ionuwii quddepenmman. IpousBoansie cnoxHOW (yHkuuu. [IpousBoanas ¢yHkuuy,
3aJlaHHOM HesiBHO. YacTHbIE MPOU3BOIHBIE U AU(depeHIInaIbl BRICIINX NOpsiaKoB. Teo-
peMa IlIBapua.

14 | IlpousBoaHas no HanpasieHuo. [ pagueHT.




15 | DkcrpemMyM GyHKINU HECKOIBKUX IIepeMeHHbIX. Heo0X0anMBbIe 1 10CTaTOYHBIE YCIOBHS
AKCTpEMyMa.

16 | CamocTosiTesbHasi paGoTa Ne 2 Ha ceMUHape M0 PYHKIMAM HECKOJIbKUX IepeMeH-
HBIX

17 | Pa3nen 3. UHTerpajbHoe UCHUCIEHHE
ITepBooOpasnas. HeonpeneneHHbIi HHTETpaI U €ro CBOKCTBA. MeTo HEeMOCPEACTBEH -
HOTO HHTETPUPOBAHMSIL.

18 | MuTterpupoBaHme ¢ TOMOIIBIO 3aMEHBI IEPEMEHHOM, IMOABEACHUEM 101 3HAK nuddepeH-
uuana. MeToa HHTErpUpOBaHHUS 110 YaCTsIM

19 | MHTerpupoBaHue palMoOHAIBHBIX APOOCH, HHTErPUPOBAHUE HEKOTOPBIX BUIOB HPPALINO-
HAJIBHBIX (YHKIUH

20 | UnTerpupoBanue TPUTOHOMETPHUECKUX (DYHKITHA.

21 | Beruucnenue onpeaeeHHbIXx HHTErpaioB no Gopmyne HeroTona-Jlelionuma. 3amena re-
PEMEHHOI ¥ HHTETPUPOBAHUE I10 YACTSAM B ONPEACICHHOM HHTETpaJIe.

22 | [IpunoxxeHus onpeaeIeHHOTO HHTETpaia B TEOMETPUU U MEXaHUKE (BBIYMCICHHE TIOMIA-
neil mnockux Guryp, JIHHBI KPUBOH).

23 | [IpunoxeHus ompeneeHHOro HHTETpaia B TEOMETPHH U MEXaHHUKe (BBIYMCICHHE 00be-
MOB, IJIONIAJIeH MOBEPXHOCTH).

24 | HecoOGcTBeHHBIE HHTETPAIIBI IEPBOTO U BTOPOTO PO/IA, UX BBHIUYMCIICHUE.

25 | 3amauu, NpUBOSIIUE K KPATHBIM MHTErpaliaM. BhIuuciieHHe TBOHHBIX MHTEIPAJIOB CBE-
JICHUEM K ITOBTOPHBIM. 3a/1a4¥ HA U3MCHECHHUE MOPSIKA HHTCTPUPOBAHMSI B TBOWHOM HH-
Terpaie

26 | I'eomerpudeckue U GU3NICCKUE MIPIIIOKCHHS KPATHBIX HHTETPAIOB, IIPUMEPHI BBIYHUCIIC-
HUSL.

27 | KoHTpoNbHOE TeCTUPOBAHUE MO KYpCYy.

4, Y4eOHo-MeTOoAM4YEeCKOE U HHPOPMALIMOHHOE 0O0ecriedeHue

4.1. HopmatuBHbie 1okyMeHTbI H OCTb1

®enepanbHbIif 3akoH oT 29 nexadbps 2012 roga Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
®denepanun» (C UBMEHEHUSIMH U JIOTTOJTHEHUSIMHU );

®enepalibHbIN rocy1apcTBEHHBIM 00pa30BaTeIbHbINA CTaHIAPT BhICIIEr0 00Opa3oBaHUs - O6a-
KajaBpuart 1o HampasieHuto noarotoku 09.03.03 «Ipuxnagnas napopmaTuka», yreep-
KJIeHHBIN NpuKa3zoM MuHHcTepcTBa 00pazoBaHus U Hayku Poccuiickoit deaepanyn ot
19.09.2017 Ne 922

[Ipuka3z MunuctepctBa oopazoBanust 1 Hayku P® ot 05 ampens 2017 r. Ne 301 «O0 ytBep-
xneHuu [lopsiaka opraHu3aluy U OCYIIECTBICHUS 00pa30BaTeIbHON IeATEILHOCTH 110 00pa-
30BaTeIbHBIM IIPOrpaMMaM BBICHIET0 00pa30BaHUs — MporpaMmam OakajgaBpHara, mporpam-
MaM CHELHMATUTETA, IPOrpaMMaM MarucTparypsl;

[Topsnox npoBeaeHus rocy1apCTBEHHOW HTOTOBOM aTTeCcTalluy o 00pa3oBaTeIbHBIM IIPO-
rpamMMaM BBICIIET0 00pa30BaHMs — IporpaMmaM OakajgaBpuarta, IporpaMmam CreruagIuTera
U IporpaMMaM MarucTpaTypsbl, yTBEpKIeHHBINH mprukazoM MunobpHayku Poccuu ot 29
ntoHsg 2015 1. Ne 636;

[TonoxxeHne o MpakTHYECKOH MOATOTOBKE 00Y4aIOIIUXCSl, YTBEPKACHHOE NpuKa3oM MuHu-
CTepPCTBa HAyKU U BhICIIEro oopazoBanus Poccuiickoit @enepannn 1 MuHHCTEpCTBA MPO-
cenenus Poccuiickoit ®@eneparuu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB ¥ JI0KaJIbHbIE HOPMATUBHBIE aKThl MOCKOBCKOTO IOJINTEXA




Ob6mactu npodeccCuoHATBHON eATeTbHOCTH U chepbl MTPOPECCHOHATBHON e TEIHLHOCTH, B
KOTOPBIX BBITYCKHUKH, OCBOUBIIIIE MTPOrpaMMy OakanaBpuara (Jianee - BBITYCKHUKH), MOTYT
OCYILIECTBIATH MPOGECCHOHATBHYIO e TEIbHOCTD:

06 Cs13b, HHPOPMALTMOHHBIE 1 KOMMYHUKAITMOHHBIE TEXHOJIOTHH (B chepe mpoeKkTupoBa-
HUS, pa3pabOTKU, BHEAPEHUS U HKCIUTyaTal[il CPEICTB BHIUMCIUTEIbHOM TEXHUKH U HH(OP-
MAaI[MOHHBIX CUCTEM, YIPABICHUS UX KU3HEHHBIM ITUKIIOM)

AxkaneMuyeckuil yaeOHbIH mian o HanpasieHuto noaroroBku: 09.03.03 IlpuknagHas vH-
dbopmatuka. [Ipoduns: MHGOopManimoHHbIE TEXHOJIOTHH yIpaBieHus ouznecom. @opma 00y-
yeHus1 — ouHast. 2024.

Martpuua pacrpeneneHusi KOMIETeHIUN

4.2. QOcHoBHasi IUTEpaTypa

Ouxrtenronsi] I.M. OcHOBBI MaTEMaTHUECKOT0 aHAIN3a: Y4eOHUK [ BY30B, 15-¢ u3s.,
crep. CII0, Jlanb. 2023. Yacts 1. 444 c.

®uxterronsl] .M. OCHOBBI MATEMaTUYECKOTO aHATN3a: Y4eOHUK Il By30B, 14-¢ u3.,
crep. CII0, Jlanb. 2023. Yacts 2. 464 c.

Kynpsues JI.J. Kparkuii kypc marematuueckoro ananusa. T.1. uddepennuansnoe u uH-
TerpajibHOe UcuuciaeHus: GyHKUUNA OHOM nmepeMeHHOoH. Panpl: YueOHuk [DIeKTpOHHBIN pe-
cypc]: yue0. - DnekTpoH. naH. - Mocksa: ®m3mariut, 2015. - 444 c. [Pexxum nocryma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.] (nara oopamienus: 18.09.2023)

4.3. JlomoaHuTeJbHAS JIUTEpATypa

[Muckynos H. C. [IuddepennmanbHoe U MHTErPAIbHOE HUCYUCICHUS U BTY30B. B 2-X To-
Max. M.: Unaterpan - [Ipecc, 2009 — 416, 544 c. 180 3k3.

3yoxkoB B.I'., JIaxosckuii B.A., Mapteinenko A.W., Munocues B.b., ITymxkaps E.A. Kypc ma-
TEMaTUKH I TEXHHYECKUX BBICIINX y4eOHBIX 3aBenenuid. Yactu 1-4. M.: MT'TITY, 2012. 400
IK3.

Kpartkuit xypc BbIciieli MaTeMaTUKH [DJIEKTPOHHBIA pecypc]: y4ed. - DIEeKTpOoH. JaH. -
MockBa:  JamxkoB wu K, 2017. - 510 c. [Pexum  pocryma: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ skpana.] (mgara obparienus: 18.09.2023)

byrpos .C., Hukonsckuit C.M. Beiciiast MatemaTrka: yueOHUK JUIs By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTerpanbHoe ucuncienue GyHKIUNA OHOW M HECKOJIBKMX MepeMEHHbIX. Teopus mois: me-
TOAMYECKHE YKa3aHUs M BapHaHThl pacueTHO-Tpaduyeckux pabot // bonynos M.A., bopo-
muHa C.U., [TokazeeB B.B., Teym B.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.
Maremarnueckuii ananus. Teopus mipeaenoB u nuddepeHmaibHOe UCYUCICHHE: OCHOBHBIE
MIOJIOKEHHSI TEOPUH, METOANYECKHE YKa3aHHUsl M BapHaHThl pacdeTHO-rpauiyeckux padot //
bonynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN»,
2009.

4.4, JnekTpoHHBIE 00pa3oBaTebHbIE Pecypchl

[IpoBenenue 3aHATUN U aTTECTAlMA BO3MOYKHO B AMCTAaHLIMOHHOM (popmare ¢ MpUMEHEHHEM CH-
CTeMBbI TUCTaHUMOHHOro 00yueHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3zpaboTaHHBIX Ka-
benpoit «MaTtemaTnka» 3JEKTPOHHBIX oOpa3oBarenbHBIX pecypcoB (DOP) mo Bcem pazaenam

MIPOTrPaMMBbI:

ONeMEeHThl MAaTEMaTHICCKOTO
aHajIn3a

https://online.mospolytech.ru/local/crw/course.php?id=313

HHTerpabHOE UCYUCIICHUE
(GhyHKIMI 0THON TTepEeMEHHON

https://online.mospolytech.ru/local/crw/course.php?id=3781



https://e.lanbook.com/book/71994
https://e.lanbook.com/book/93522
https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781

JuddepennmansHoe ucuuciie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUE QYHKIMI HECKOJIBKUX TIe-
PEMEHHBIX

JomnonuurenbHble r1aBel MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaTU4YCCKOIro aHajiu3a

Pazpaboranusie DOP BKIIOUAIOT TPEHUPOBOYHBIE M UTOTOBBIE TECTHI.
[Topsinok mpoBeneHns: paboT B AUCTAHIIMOHHOM ()OpMaTe yCTaHABIMBACTCS OTACIBHBIMHU PacIio-
PSOKEHUSIMH TIPOPEKTOPA 1O yueOHOM padoTe 1/WiIH LIEHTPOM YueOHO-METOANYECKON paboTHI.

Ka)K,Z[BIfI CTYACHT O6CCHC‘ICH HHIUBUAYAJIbHBIM HCOI'PaHHUYCHHBIM JOCTYIIOM K 3J'I6KTpOHHOI71

OUOJIUOTEKE MOCKOBCKOTO TIOJIUTEXA

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

HHTepHeT-pecypcehbl BKIOYAIOT Y4eOHO-METOAUYECKUE MAaTepUallbl B 3JIEKTPOHHOM BUJE, IIPEI-

CTaBJICHHEIE HA CAUTE mospolytech.ru B pa3aciic: «HeHTp MATEMATUUYCCKOI'O 06p8.30BaHI/I}I>>

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

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

[Tone3nbie yuebHO-MeTOAMYECKHE U MH(DOPMAITMOHHBIC MaTepUabl IPEACTABICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL peCypcoB I/IH(l)OpMaI_[I/IOHHO-TGJICKOMMYHI/IKaLII/IOHHoﬁ CCTU «I/IHTepHeT» JJI1 OCBOCHU A

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

4.5, JInuieH3M0OHHOe ¥ CBOOOHO pacnpocTpaHsieMoe MporpaMMHoe
ol0ecneueHue

No| HammenoBanme | PazpabGotuuk I1O | HoctymHocts (iu- | Ccbiika Ha Enunblii peectp
(mpaBooOaa- LIEH3UOHHOE, CBO- | POCCUUCKHUX MPOTPaMM JIJIsi
TeJb) 001HO pactpo- OBM u B/l (nipn Hanuuun)
CTpaHsEMOE)

1 | Astra Linux | OOO JInneH3noHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIutieH3noHHOe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433

TEXHOJIOT'NMN" 75

4.6. CoBpemMeHHbIe Npo(deccHOHATbHbIE 0a3bl JaHHBIX U MH(POPMALMOH-
Hble CIIPABOYHbIE CHCTEMbI

Ilepeuens pecypcoB cetu UHTEpHET, JOCTYNHBIX JJI1 OCBOCHUS UCHUIIMHbI:

HaumeHnoBanue Ccbliika Ha pecypce HocrynmHocTh

NupopManinoHHO-CIIPABOYHbIE CHCTEMbI
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https://online.mospolytech.ru/local/crw/course.php?id=3362
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/
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

HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-
HUMN

https://stackoverflow.co
m/

Stack Overflow

Wudopmannonnsie pecypebl Cetn

KoncysratlTiioc http://www.consultant.ru | ToctymHo

[Topran ®enepanbHbIX rocyaap-
CTBEHHBIX 00Opa3oBaTelbHbIX cTaH- | http://www.fgosvo.ru. JlocTynHO
JapTOB BhICHIETO 00pa30BaHUS

DJIeKTPOHHO-0UOJINOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ JloctynHa B cetu UH-
TepHeT 0e3 orpaHuye-

130501
IPR Books https://www.iprbookshop | JocrynHa B cetn UH-
ru/ TepHeT 0e3 orpaHuye-

130501

IIpodeccuonanbubie 6a3bl JAHHBIX

basa naHHBIX HAYYHOM SJIEKTPOH- http://www.elibrary.ru JloctymHo
HOI OnbIMoTeKn

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JJoctymnHo
noJinTeMaTH4eckas peepaTuBHO-
o6ubnuorpaduueckas u
HayKoMeTpHuueckas (Oubnnomerpu-
yeckas) 0aza JaHHBIX

5. MarepuajibHO-TeXHU4YECKOe o0ecrneyeHune JUCIUIINHBI

MarepuanbHO — TeXHUYECKast 0a3a yHUBEpCUTETa 00eCIIeUnBaeT MPOBEJCHUE BCEX BHJIOB
3aHATHUH, IPElyCMOTPEHHBIX YU€OHBIM IUIAHOM, U COOTBETCTBYET JIEHCTBYIOIIUM CAaHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM ITPpaBUJIaM U HOpMaM.

Kadenpa «Matematnka)» He pacronaraeT COOCTBEHHBIM ayIUTOPHBIM (POHIOM U UCTIOJIb-
3yeT yueOHble ayTuTOPUU U3 0011Iero GoHJa YHUBEPCUTETA.

HpI/I HeO6XOJIHMOCTPI JJIA TIPOBEACHU A MHTCPAKTUBHBIX NPAKTHYCCKHUX 3aHATHI HCIIOJIB3Y-
FOTCS] KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToauyeckue peKoMeHIalUH

6.1. Meroanueckue peKOMeHIALMH ISl MpenoaaBaTes
110 OPraHu3annu 00y4eHus:

[Ipexne Bcero, ciaenyetr oOpaTUuTh BHUMaHKUE CTYACHTOB Ha TO, YTO MIPAKTUYECKH BECh U3Y-
JaeMbIii UMU MaTepual He TpeOyeT Kakoi-T1b0 CrenranbHOU (JOMOTHUTENBHOMN ) TIOJTOTOBKU U
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https://stackoverflow.com/
https://stackoverflow.com/
http://www.consultant.ru/
http://www.fgosvo.ru/
https://e.lanbook.com/
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https://www.iprbookshop.ru/
http://www.elibrary.ru/
http://webofscience.com/

BIIOJIHE MOKET OBITh YCIIEUIHO U3YY€H, €CIIH CTYACHThI OyIyT MOCEIIATh 3aHATHS, CBOEBPEMEHHO
BBITIONTHSATH JOMAIITHUE 33JJaHUS U MTOJIb30BAThCS (TIPU HEOOXOTUMOCTH ) CUCTEMOM ITAHOBBIX KOH-
CyJbTallMil B TEUEHHE KAXKIOro ceMmecTpa. Boiexamme B Kypc MaTaHalu3a pa3enbl SBISIOTCS
KJIACCUYECKHMHU, B TO K€ BPEMsI OHM ITPAKTUUYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT IIMPOKOE pac-
MIPOCTPAHEHUE I PEIICHUs PA3HOTO pojia 3a7ad BHYTPU CaMOM MaTeMaTUKH U MPUKJIAJIHbIX 3a-
nad. X ocBoeHHE MOMOXKET CTYJIEHTaM JIOTHYECKU BEPHO, apryMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO U MMUCbMEHHYIO PE€Ub, YCIEUIHO MPUMEHSATh HAaKOIUICHHbIE 3HAHUS B MPOQeCcCUOHAIBHOMN
JESITeIIbHOCTH.

Heo0OxomuMo ¢ camoro Havalia 3aHATHH PEKOMEHI0BATh CTY/IEHTAaM OCHOBHYIO U JIOTIOJ-
HUTEJBbHYIO JUTEPATypPy, a B KOHIIE CEMECTpPa 1aTh CIIMCOK BOIIPOCOB JIs IOATOTOBKH K SK3aMEHY.

Ha nepBoM 3aHATHY MO AUCIUILINHE CIEAYET 0053aTeIbHO TPOUHPOPMUPOBATE CTY/ICH-
TOB O Bujie U hopMax TEKyIlIel U MPOMEKYTOYHON aTTecTalluii 0 AUCIUIIIMHE, CPOKAX UX IPO-
BEJICHUSI, YCIOBUSIX JIOMYCKa K MPOMEXKYTOUHON aTTECTALUU, TPUMEHSIEMbIX BUIaX MPOMEXY-
TOYHOTO KOHTPOJIS.

N3noxenne TeOpeTHUECKOro MaTepHayia JOHKHO COMPOBOXKIATHCA HILTIOCTPATUBHBIMU
puUMepamMu, TIIATEIbHO OTOOPAHHBIMU IIPErnoaBaTesieM TakK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIQJIKH MPU PEIICHUU 33/1a4i HE OTBJICKAJIH OT TJIABHOTO: OCMBICIICHUS UJIEH U CYyTH TPUMEHSI-
eMbIX MeTof0B. CieayeT Bcerja yKa3blBaTh PUMEPhI IPAKTUYECKOTO TPUMEHEHUS paCCMOTPEH-
HBIX Ha 3aHATHSAX YPaBHEHUU U GOpPMYIL.

[IpakTuueckue 3aHITUS JODKHBI ObITh OpraHU30BaHbI MPEoiaBaTeieM TakuM 00pa3om,
9TOOBI OCTABAIOCH BPEMSI HA MEPUOJUYECCKOE BEHITIOJHEHHUE CTYICHTAMU HEOOJBIION CaMOCTOS-
TeIbHOU paboThl B ayJUTOPUH TSl IPOBEPKHU YCBOCHHS M3JI0KEHHOT'O MaTepuaa.

[IpenonaBateinb, BEAYIIHMI MPAKTUUECKUE 3aHATHSA, JTOHKEH COTJIACOBBIBATh yueOHO-TeMa-
TUYECKUH TJIaH 3aHATUH C IEKTOPOM, UCIIOJIb30BATh EMHYI0 CUCTEMY 0003HAYCHHIA.

[IpenogaBatento ciaeayeT 100MBATHCSI CUCTEMAaTUYECKOW HENPEPBIBHON padOTHI CTY/CH-
TOB B T€UEHHUE CEMECTPa, HEOOXOIUMO BBISBIIATH CUIILHBIX CTYJCHTOB M IPUBIIEKATh UX K HAYYHON
paboTe, K y4acTHIO B pa3HOTO poja OJMMITMAIaX U KOHKYpCax.

CTyaeHT IOJKEeH ONIYIIaTh 3aMHTEPECOBAHHOCTH MPENOaBaTess B JOCTHKEHUHU KOHEY-
HOTO pe3ynbTaTa: B MpUOOpETeHHH OOYYaIOIUMUCS MPOYHBIX 3HAHUHN, YMEHHH U BIaJeHUs
HaKOIUIEHHOW MH(pOpMaIel i peieHus 3a1a4 B Ipo(hecCuOHaTbHOMN IS TETHHOCTH.

6.1.1. O6pa3oBaTebHbIE TEXHOJIOTHH

ITpoBenenue 3aHATUI U aTTeCTallMii BO3MOXKHO B JMCTAHIIMOHHOM (opmare ¢ mpuMeHe-
HUEM CHCTEMBI IUCTaHIMOHHOTO 00yueHus yHuBepcutera (CJJO-LMS) Ha ocHoBe pa3zpaboTaH-
HBIX Kadeapon «MaremaTika» dJIEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem pazne-
JaM Iporpammsl (cM. 1. 4.4).

[opsimok mpoBeneHus padboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMA
pacropsHKeHUAMHU MPOPEKTOopa Mo y4eOHOH paboTe W/WIIM HEHTPOM yueOHO-METOANYECKON pa-
OOTBI.

6.2. MeToauyeckue yKkazaHus AJis1 00y4alOMXCHA 10 OCBOCHHIO
AUCHMIIIMHBI

Paznen 1: nuddepenunanbHoe ucuuciaeHne GyHKIUi oHOM MepeMeHHoi

[pr wusyueHnn UPHEPEHINATLHOTO HWCYUCIEHUS (QYHKIUA OJHOW TEepeMEHHON oOparute
BHUMaHHE Ha MMOHATHE Npezienia QYHKIUHU B TOUKE M METOJIbI €r0 BhruucieHus. [Ipeen — oHO U3 OCHOBHBIX
MOHSATHI MaTeMaTHIeCKOTo aHanu3a. [Ipu BeIYMCIIEHUH peiesioB (yHKIIMU HAJIO, TPEKJIE BCETO, BHISCHUTD

0 «©

o0 v
XapakTep HeONpeneIeHHOCTH | —, — , 0-00,00—00,1 . UToOBI OBITAIETh TEXHUKOW PEIICHIS 3a1a4
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Ha BBIUMCJICHHE MPEAENIOB, HAa/l0 3HATh JBa 3aMeYaTeJbHBIX Mpeena, TabauIly SKBUBAJIEHTHBIX
0ECKOHEUHO MaJbIX, paBuiIo Jlonurans, pa3nudHble TPUEMbl PACKPHITH HEONPEACICHHOCTEN B
3aBUCHMOCTH OT BUJa (PYHKIIMU U PEUIUTH IOCTATOUYHO OO0JIbIIOE KOJTUYECTBO 3a/1a4.

[Ipu m3ydeHHH TeM, MOCBAIICHHBIX MPOU3BOAHOW W auddepeHnmany (GyHKIUHA, HATO
OCMBICIIUTh UX T€OMETPUUYECKUI CMBICII, TOHUMATh pazinyue Mexay HuMu (nuddepenuan - 3To
rJIaBHAs! TMHEHHas YacTh npupameHus Gyakun). TBepao 3HaTh (Kak TabIuIly yMHOXKEHuUs) (op-
MyJibl TudepeHIIIpoBaHUS OCHOBHBIX 3JIeMEHTapHBIX (YHKIMI U npaBuia AuddepeHunpona-
HUs (BCe, KOHEYHO, HO OCOOCHHO MPaBIIO MU HepeHIIPOBAHUS CIIOKHON (PYHKIINHN).

OObparure BHUMaHKE TaKke HAa 0ocoOeHHOCTH U dhepeHupoBaHus (PYHKIUHA, 3aJaHHBIX
B HESIBHOH (popMme, mapamMeTpudecku, Ha mpueM Jorapudmuyeckoro nuddepeHuupoBatusl.

Cremyer 4eTKO 3HaTh U YMETh IPUMEHSTH aITOPUTM UCCIeA0BaHMs (PYHKIUI 1 TocTpoe-
HUS TPaUKOB: ONpeeseHne TOUeK pa3phiBa (M UX KJIacCU(PUKAIINIO ), ACUMITTOT Tpaduka (BepTH-
KaJIbHOM, HAKIIOHHOW, TOPU30HTAIILHOM ), HEOOXOAUMBIE U JOCTATOUHBIC YCIOBHUS MOHOTOHHOCTH
(GYHKIIUH, CYIIECTBOBAHUS JIOKALHOTO SKCTPEMyMa, IPOMEXKYTKOB BBITYKJIOCTH M BOTHYTOCTHU
(GyHKINU ¥ TOUEK Teperunoa.

Paznen 2: nuddepenunanbHoe ucuucjienne PyHKIHI HeCKOJIbKUX MepeMeHHbIX

[Tpu u3ydeHuu 1aHHOTO pa3zesia 0OpaTUTe BHUMaHUE HA TO, YTO YHKIIUS BYX MepeMeH-

HBIX UMEET HArJISAAHbIA T€OMETPUUECKUN CMBICI — 3TO IIOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE
Hano ocMBICTHTE MTOHATHS YaCTHBIX MPOW3BOIHBIX U TIOJTHOTO AuddepeHnraia u 0CoOeH-
HOCTbh UX BBIUMCIICHUS, OBJIAJCTh TEXHUKON BBIYMCICHUS MPOU3BOJHBIX OT CIOXKHOW (PyHKIIMU

HECKOJIBKHX TiepeMeHHbIX. ClieryeT oGpaTHTh BHUMAHKE Ha TO, uto ;i Gpynakuun Z = Z(X, )
0%z 0%z
CMCHIAHHBIC HAaCTHBIC HpOI/I3BOI[HBIe BTOpOFO nop;uu(a paBHBI Me;xny CO6OI>1: — (TeO'

X3y  oyox

pema IlIBapuia), To ecTb NOpsAAOK AU PepeHINPOBAHUS HE UMEET 3HAUCHHUSI.

JUist yHKIMU HECKOJIBKUX NTEPEMEHHBIX CKOPOCTh U3MEHEHHUs (YHKIIUU B TPOU3BOIBHOM
HaIpaBJIEHUU XapaKTepU3yeTcs MPOU3BOAHOMN 110 HAIPABJIEHUIO, & HaUOOJbIIasi CKOPOCTh U3Me-
HeHMsl pyHKIMM OyAeT B HalpaBJIEHUN BEKTOPA I'palueHTa.

Crnenyet oOpaTuTh B 3TOM TeM€ BHUMAaHHUE Ha HEOOXOJUMOE U JIOCTATOYHOE YCIOBUS CY-
IIECTBOBAHUS SKCTpEMyMa (PYHKIIMU HECKOJIBKUX TTEPEMEHHBIX.

Paznen 3: HHTEIrpajJbHO€C HCYHUCIICHUE

B uHTEerpanbHOM MCYMCICHHUH pelraeTcs 3agava, oOpaTHOW TOM, KOTOpas paccMaTpuBa-
nack B quddepeHImaIbHOM HCUHCICHHH: He06X0auMo Haitth ast nauHoi pyrkmun T (X) Takyro

(GyHKIHMIO, MPOU3BO/IHAS OT KOTOPOU ObL1a OBl paBHA 3aaHHON. IHTerpupoBanue QyHKIUI — J10-
CTaTOYHO CJIOXKHBIM pa3fes MaTeMaTHKH, OBJIAZIETh KOTOPBIM MOXKHO TOJIBKO, €CIIM CTYJEHT «BO3b-
MET» JJOCTaTOYHO OO0JIbIIIOE KOJIMYECTBO UHTErPAIOB Pa3HOro THIIA.

Hano TBep0 3HaTh TabaMIly HHTETPAJIIOB OT OCHOBHBIX 3JIEMEHTApHBIX (YHKIIUHA, OCHOB-
HbIE METO/Ibl UHTETPUPOBAHUS (3aMEHA IEPEMEHHOM, To/IBeIeHHUE 01 3HaK AuddepeHnmana, uH-
TErpUPOBAHUE IO YACTSAM, IPUEMBI BBIYUCIICHUS HHTETPAJIOB OT PALlMOHANBHBIX Jpo0el, oT pa3-
HOTO THUTIA TPUTOHOMETPUUECKUX (PYHKITHHN).

Hazno ocMmbIcauTh €IMHCTBO MOAX0AA K IOCTPOECHUIO ONIPEIEIEHHBIX, KPaTHBIX, KPUBOJIM-
HEWHBIX, TOBEPXHOCTHBIX MHTETPAIOB — IMOCTPOCHUE HEKOTOPON MHTErpPaJbHOM CYMMBI M IIpe-
JIETIbHBIN MTEPEXO/.

3HaTh r€OMETPUUECKHUM CMBICII U OCHOBHYIO ()OpPMYITy BBIUMCIICHUS ONPEICTICHHBIX UHTE-
rpasioB — popmyny Hetotona — JleitbHuna, reomeTprueckue u GuU3nUecKue MpUIoKeHHs onpeie-
JIEHHBIX ¥ KPaTHBIX MHTETPAJIOB, YMETh HAXOJIUTh IUIOMIA]b MJIOCKON (PUTypHl, JUIMHY KpPUBOIA,
00BEM U IIIOMIA/(b TOBEPXHOCTH TEJ BPAILICHHS.
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7. ®OH/ O1IEHOYHBIX CPEICTB

@DOHJ| OLIEHOUHBIX CPEACTB MpescTaBiieH B [Ipunoxkenun 2 k padoyeil mporpaMMe U BKIOYAET
pas3aens:

1. MeTo/ bl KOHTPOJISL ¥ OLICHUBAHHS PE3YJITATOB O0yUYCHHSI.
2. llIkana 1 KpUTEPUH OIICHUBAHUS PE3YJIbTATOB O0YUCHHSI.
3. O1ieHOUHBIE CPEJICTBA.

3.1. Texymuii KOHTPOJIb.

3.2. IlpoMexyTOoUuHas aTTecTaIus.

14



Ilpunoswcenue 1

TeMaTHyecKkuil VIAaH AMCHUIUIMHBI « MaTeMaTHYeCKUN aHAJIU3» 110 HANIPABJICHUIO IOAT0TOBKH
09.03.03 «IIpukaaaHast ”HPOPMATHKA»
Ipoduns «MHpopManmOHHBIE TEXHOJOTUH YIIPABJIEHUS OU3HECOM)

(0axasaBp)
®opma 00yueHUs - OUHAS
I'ox natopa 2024/2025
Buabi yueOHoli padoThl,
Buasi camocTosiTe1bHOI pa- DopMBI
BKJIKOYasl CAMOCTOSATEbHYIO GOTRI
= paboTy CTy1eHTOB arrecta-
=" ’
e 5 z E CTy/leHTOB uuu
o Pasznen S % § U TPYA0€MKOCTh B Yacax
5]
= 5
@ &} Pe-
J | II/C | JIaé | CPC | KCP | K.P. | KIL | PTP | ¢pe- | K/p | D 3
par
Bropoii cemecTp
Pasnen 1. {uddepenunanbHoe uc-
yHcIeHue (PYHKIUI 0JHOM nepeMeH-
HO#i. UncnoBasi mocie10BaTeIbHOCTb.
[Ipenen yncaoBoOM MOCIETOBATEIBHOCTH
11 2 1 2 2 4 +

u ero corictBa. [IpaBuna npeaensHOTO
nepexona. Oynkuwms. [Ipenen GyHakun.
Teopemsl 0 penenax GyHKIUU.
Boiiaua 3aganuii PI'P Ne 1 mo mare-
MATHYECKOMY aHAJIM3Y.
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1.2

IlepBbIif 1 BTOPOIl 3amMedaTesIbHbIE TIpe-
nenbl. beckoHedHo mMalible 1 6€CKOHEYHO
0oJbIIME BEIMYMHBI. ODKBUBAJCHTHBIE
0OECKOHEYHO MaJible BEJIMYUHBI. Packpsi-
THE HEeOIpeIeJIeHHOCTEN pa3HOro THIIA.

13

HenpeppiBHOCTh (DYHKIIMI B TOYKE M Ha
npomexxyTke. OHOCTOPOHHUE NPEAEbI.
Touku pa3peiBa HyHKIIUH, UX KIaccuu-
Karusi.

14

[TpousBonnas ¢ynkuuu. ['eomerpuue-
CKUH 1 MEXAaHUYECKHUI CMBICIT IIPOU3BO/I-
Ho. IlpaBuma muddepeHuupoBanus u
(GopMyJibl BBIYMCIEHUS IPOU3BOJHBIX.
Tabnuua mpoU3BOJHBIX OCHOBHBIX JJIe-
MeHTapHbIX (yHKuui. Texuuka mudde-
pEeHUUPOBaHUS

15

Huddepenuman. [IpousBonusie u aud-
¢depennmansl BeicMx nopsakos. [pu-
ONMM)KEHHBIE BBIYHMCIICHUS C MTOMOIIBIO
mddepennmaios.

1.6

[TpaBuno Jlonutansa. @opmyna Tewsopa.
Paznosxennss OCHOBHBIX OJICMCHTApPHBIX
¢byuknuii mo dopmyne Teitnopa. [pu-
OJIM)KEHHBIE BBIYUCICHUS C IIOMOIIBIO
dbopmysl Telnopa.

1.7

OcHoBHBIE Teopembl U hepeHIanb-
HOIO  HUCYMCICHHA.  MOHOTOHHOCTb
¢ynkuuu, s3xcrpemymsl. HeoOxoanmbie
Y JIOCTaTOYHBIC YCIIOBHSI MOHOTOHHOCTH,

15




JOKaJbHOTO JKcTpemMyMma. Mccnemosa-
HUE BBINYKJIOCTH Tpaduka Q(YyHKIHH.
Touku neperuoa.

1.8

OO6m1as cxeMa uccienoBanus PyHKITUU U
noctpoeHuss ee Trpaduka. CBoiicTBa
GbyHKIMI, HENMpephIBHBIX HAa OTpE3KeE.
Haubonbiiee u HauMeHbIllee 3HAYCHUS
(GyHKIIMHM Ha OTpE3Ke.
CamocrositesbHas padora Nel Ha ce-
MHHape mo (QYyHKIUSIM OJIHOH mepe-
MEHHOM

1.9

Paznen 2. ®yHKIHMA HECKOJIbKHUX IIe-
pemenHbIX. [Ipenen u HeNpepbIBHOCTD.
OCHOBHBIE  CBOWMCTBAa  HEMPEPBHIBHBIX
¢yukuuil. Yactasle npousBoaHsbie. [loi-
HbII 1uddepennnan.

Boinauya 3aganuii PT'P Ne 2 no ¢dvHk-
HHUSIM HECKOJIbKHMX NepeMeHHbIX

1.10

[IpousBoHBIE CTOKHOM (YHKIIUU He-
CKOJIBKMX NIepeMeHHbIX. YacTHble mpo-
U3BOJHBIE U JUDdepeHuanbl BhICIINX
nopsinkoB. Teopema IlBapua. IIpous-
BOJ[HAs 110 HANPABIICHUIO. [ pasneHt.

10

111

OKcTpeMyM (QYHKIIMY HECKOJIBKUX Iepe-
MeHHbIX. Heo0XoauMble U 1ocTaTOYHbIE
YCIIOBHS SKCTPEMyMa.
CamocrosiTeibHas padora Ne2 Ha ce-
MHHape 1m0 (YHKUMAM HECKOJIbKHX
nepeMeHHbIX

11

112

Pa3nen 3. UHTerpasibHoe HcUMcIeHHE

12

16




[TepBoobOpasnas. HeompeneneHHbIN HH-
Terpajl u ero cpoiicrBa. Tabnuia uHTE-
rpajioB OT OCHOBHBIX 3JIEMEHTAPHBIX
byHkumii. MeToa HEmoCpeaCTBEHHOTO
WHTETPUPOBAHUSL.

Bbigaua 3aganuii PI'P_Ne 3 no uHTe-
TPaJbHOMY HCYHUCIEHHIO

1.13

WHTerpupoBaHie € MOMOIIbIO 3aMEHBI
IICPEMEHHOM, TMOJBECHHEM IO/ 3HAaK
muddepennmana. MeToq UHTErpUpoOBa-
HHS 110 YaCTsIM

13

1.14

HHTerpupoBaHue panuoOHAIBHBIX JIPO-
Oeli MHTETPUPOBAHIE HEKOTOPBIX BHJIOB
UPPALUOHATIBHBIX U TPUTOHOMETpHUYE-
CKUX (DYHKITHH.

14

1.15

3anauy, IpUBOIALINE K IMOHATHUIO OIpe-
JeneHHoro uHrerpana. CpoiicTBa ompe-
neneHHoro uHrerpana. ®@opmyna Hero-
ToHa-JleiiOHMIa. 3aMeHa nepeMeHHON U
VMHTETPUPOBAHUE TI0 YACTSAM B ONpeEre-
JICHHOM MHTETpase

15

1.16

[IpunoxkeHus ONPEAEIIEHHOIO0 HHTe-
rpajia B reOMETpPHH U MEXaHUKE (BBIYHUC-
JeHWe TUIOMIaJiel MJIOCKuX  Quryp,
JUTMHBI KpUBOM, 00EMOB, TUIOIIA/ICH T10-
BEPXHOCTH).

16

1.17

HecoOcTBeHHbIE MHTETpalibl IEPBOTO U
BTOPOT'0 pOJA, UX CBOMCTBA.

17

1.18

3ajauu, NPUBOASAIINE K KPaTHbIM HHTE-
rpasaM. JIBOWHOW W TPOWHOMW MHTeE-
rpaJibl, X CBOMCTBA. BrlunciieHne nBoui-

18

17




HBIX UHTCTPAJIOB CBCIACHHUCM K IMOBTOP-
HeIM. ['eomeTpuueckue u ¢usnyeckue
MMPUIIOKCHUSA KPATHBIX HHTCI'PAJIOB
KonTposabHoe TecTupoBaHue

®opma aTTecTalNu

19-21

Bcero yacoB mo JuCHUILIMHE

18

54

72

PI'P

cam.
pao.
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Ilpunoscenue 2

®OH/I OHEHOYHBLIX CPEIACTB
MO JUCHUATLTAHE

«MareMaTHYEeCKHUH aHAJIN3»

Hanpasnenue noarorosku: 09.03.03 «Ilpuknaanas nHGpOpMATHKA»
[Tpoduib: «HPpOpMALIMOHHBIE TEXHOJIOIMH YIPABICHUS OU3HECOM»
®opma o0yyeHHs — OuHasl.

Kadenpa: «MatemaTukay

1. MeToabl KOHTPOJISI U OLICHNBAHUA Pe3yJIbTATOB 00y4eHus!

J1J1s1 KOHTPOJISI yCIEBaEMOCTH M KaueCTBA OCBOCHMSI TUCLUIUIMHBI HACTOSIILEN IPOTrpaMMoin
IPEIYCMOTPEHBI CIEIYIOIUE BUJIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYIINI KOHTPOJIb);
- IPOMEKYTOUHAs aTTecTalus (3K3aMeH).

2. llIkana u KpUTEPUH OLIEHUBAHUS Pe3YJIbTATOB 00yYeHUs
®opMa NPOMEKYTOYHOI aTTeCTAIIMM: IK3aMeH

HpOMe)KYTOIIHaH aTTeCcranuusa 06yqa}oumxc;1 B (I)OpMC 9K3aMCHa NPOBOJUTCA IO pE3yJibTaTaM
BBITIOJTHCHH S BCCX BUAO0B lee6H0171 pa60TBI, npeaAyCMOTPCHHBIX y‘IC6H]’:>IM IUIAHOM 110 JAHHOW JHUCIIH-
IJIMHE, IPpU 3TOM YYUTBIBAKOTCA PE3YJIbTATBl TCKYLICTO KOHTPOJIA YCIIEBACMOCTH B TCUCHUC CC-
MECTpa. OI.[CHKa CTCIICHU OOCTUKCHU O6y‘laI-OH_[I/IMI/IC$I IJIAaHUPYEMBIX PE3YJIbTATOB O6y‘ICHI/I$I 10
JAUCHUIINIMHE MMPOBOAUTCA MPCIIOAABATCIIEM, BEAYIIUM 3aHATHUA MO JUCHUIINIMHE METOJOM SKCIICPT-
Hoi1 onteHku. Ilo nrtoram npOMemyTquoﬁ arTeCTalivuu 10 JUCHUIIIIMHE BBICTABIACTCA OILICHKA «OT-
JIAYHO», «XO0POIIO», «YAOBJIICTBOPUTCIIBHO» NN «HCYJOBJICTBOPUTCIIEHO)).

[IIkana oneHuBaHUA Onucanune

BrimonHeHsl Bce o0si3aTeslbHble YCJI0BUSI NMOATOTOBKH CTY-
JAeHTa K NPOMEKYTOYHOH aTTecTalMH, IPEIyCMOTPEHHBIE
IporpaMMoi JuciuIuinHbel. CTyIE€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUH, HABBIKOB ITOKA3aTeIISIM, IPUBEICHHBIM B
OtimyHo TabIUIax, ONepUpyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBBIKAMH, MPUMEHSET UX B CUTYallUsX MOBBIIIEHHOW CIIOKHO-
ctu. Ilpm 3TOM MOryr OBITH JONYIIEHbl HE3HAUYUTEIbHBIC
OLIMOKH, HETOYHOCTH, 3aTPyIHEHHs NpPU TEepeHoce 3HAHUU U
YMEHMI Ha HOBBIE, HECTaHJAPTHBIE 3a/1a4H.
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Xopoiio

BrimonHeHsl Bce o0si3aTeslbHbIE YCJI0BHSI NMOATOTOBKH CTY-
JAEHTA K IMPOMEKYTOYHOH AaTTeCTAlMH, IIPEIYCMOTPECHHbIE
IporpaMMoil TuciuIuiHbl. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB I10KA3aTENSAM, IPUBEACHHBIM B
TabIUIax, ONEepUPYyeT NPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HaBbIKaMU. B TO jxe BpeMs IIpu OTBETE AONYCKAET HECYIIECTBEH-
HBIC IIOIPELIHOCTH, 3aJa4d PEIlaeT ¢ HEN0YeTaMH, HE BIIHSIO-
IIMMH Ha OOLIUI X0/ peleHusl.

VY 10BIIETBOPUTEIBHO

BrimonHensl Bce o0si3aTesibHbIe YCJI0BUSI NMOATOTOBKHU CTY-
JAeHTa K NPOMEKYTOYHOH AaTTecTallMu, IPEeIyCMOTPEHHBIE
nporpaMMoil quciuruiibl. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBUE 3HAHUU, yMEHUH, HABBIKOB IMOKA3aTelNsIM, IPUBEICHHBIM B
TabJInIax, onepupyeT NPHUOOPETEHHBIMU 3HAHUSMHU, YMEHHSIMH,
HaBbIKaMu. Ho mokasbiBaeT HernyOOKue 3HAHUS, IPU OTBETE HE
JIOITYCKaeT IpyObIX OMIMOOK WM MIPOTUBOPEUHi, OJJHAKO B (op-
MYJIMPOBAHUU OTBETA OTCYTCTBYET JMOJDKHAS CBSI3b MEX]y aHa-
JU30M, apryMEHTAIlMell U BBIBOJAMH, B PEIICHUU 3a]a4 MOTYT
coJiepKaThes rpyobie omMOKH. J{J1s mosTydyeHus NpaBUIbHOIO OT-
BeTa TPeOYIOTCSA YTOYHSIOLIUE BOIIPOCHI.

HeynosnerBopurensHo

He BbInosnHEHBI 00s13aTe/IbHBIC YCJOBHSI NOATOTOBKH CTY-
JAEHTa K INPOMEKYTOYHOH aTTeCTAlMH, IIPEIYCMOTPEHHbIE
nporpammoit aucuuineel, MW cryneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB IIPUBEIECHHBIM
B Ta0JInIaX, IOMYCKAIOTCS 3HAUUTENIbHbIE OIINOKH, TPOSIBISETCS
OTCYTCTBME 3HAHHUM, YMEHUH, HAaBBIKOB II0 PNy IOKa3aTeseH,
CTYIEHT UCHBITHIBAECT 3HAYUTEIIbHBIC 3aTPYIHECHUS IIPU ONEPU-
POBaHUU 3HAHUSIMHU U YMEHUSIMU.

3. OueHo4YHbIE CpecTBa

HaumenoBaunue
OIIEHOYHOTO Cpel-
CTBa

[Ipencrasnenue oue-
HOYHOTO CPEJCTBA B
DOC

Kpatkas xapakTepucTika Ol[leHOYHOTO
CpeAcTBa

Konrponsnas (ca-
MOCTOSITEJIbHAS )
pabota

(KP)

CpenctBo MpoBEpKH YMEHUHN NPUMEHSTH
MOJTyYEeHHbIE 3HAHUS JUJIsl pellleHus 3a/1a4
ONPEAEIEHHOr0 TUMAa MO TEME WIN pa3-
Jemy

KOHTpOJ’IBHBIG 3ajga-
HUA
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Pacuerno-rpadu-
yeckas pabora

(PTP)

CpencTtBo NMpoBEpKH YMEHUN NPUMEHATH
MOJIydeHHBIE 3HAHUS 110 3apaHee orpese-
JICHHOM METOIMKE Uil DPEUICHUs 33134
WIA 3aJaHdil O MOAYNIIO WM JHCLHU-
IUIMHE B LIEJIOM.

Kommiekt  3amanuit
JUTSL BBITIOJTHEHUS pac-
4eTHO-TpaUuecKon
paboThI

YcTHbIM onpoc co-

CpeacTBo KOHTPOJIS,, OPraHU30BaHHOE KaK
crielMaibHas Oecea rme1aroru4eckoro pa-
OOTHUKA C OOYJarOIIMMCSI Ha TEMBbI, CBS-

Bomnpocsl o

OecemoBaHue, 3aHHBIE C U3y4aeMOW JTUCHMUIUIMHOM, U pac- TeMaM/pasiesiaM JIuc-

YO) CYMTAHHOE HA BBUICHEHHE 00beMa 3HAHHI IUTUIMHEI
oOyyJaromerocss o OmpeaeIeHHOMY pa3-
Jieny, TeMe, IpodemMe U T.11.
Cucrema cTaHIapTU3MPOBAHHBIX 3aaHUM,

Tect IIO3BOJIAIONIAS aBTOMAaTU3HUPO-

4 Bapuanr tecra
(T) BaTh IPOLIEAYPY M3MEPEHUS YPOBHS 3Ha-

HUI 1 yMeHUH 00yyaroIerocs.

5 | Ox3ameHanonHble | CpeICTBO TMPOBEPKU 3HAHUN, YMEHMH, | DK3aMEHAllMOHHbIE
OuneTb HaBBIKOB. MOXKET BKJIFOYATh KOMILJIEKC T€O- | OMIIETHI
(3B) pPETUYECKUX BOIIPOCOB, 3aJay, IMpaKTHYe-

CKUX 3aJaHuil.

3.1. Tekyuiuii KOHTPO.JIb

OLeHOYHBIE CPENICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIE BOIIPOCHI
1 3a7aHus B (hopMe OJIAHKOBOTO TECTUPOBAHUS JIJIsI KOHTPOJISI OCBOCHUSI O0YUaIOIIMMHUCS Pa3/IeioB
JTUACHUIUINHEL, ipreM PI'P.

Copneprxanue pacyeTHO-rpadpuuecKux pador.

Pac4yerHo-rpadguyeckas padora Nel no nuddepenunanbHoMy HCUHCICHUIO QYHKIUH OXHOM
nepeMeHH oM

Kpartkoe copeprxkanue u 3Tansl pac4eTHO-TpapruecKoi paboThI:
[Tpenen uncnoBoi MOCIE10BATENILHOCTH, IPEES PYHKIIMH.
HccnenoBanue GyHKIIMK Ha HEIPEPHIBHOCTb.

Brruncienre mpou3BOIHBIX (PYHKITUH.

HccnenoBanue pyHKIUHU, TOCTPOCHUE IPAaUKOB.

PacueTrHo-rpadmnueckas padora Ne 2 no GyHKUHMAM HECKOJbKHX NepeMeHHbIX.

Kpatkoe conepkanue pacyeTHO-rpadu4eckoil paboThI:
OYHKINH HECKOJIBKUX NIepeMeHHbIX. YacTHbIe pou3BoHble. [Ipon3BoHbIE OT CIIOKHBIX (QYHK-
muil. [Tpon3BoiHas 110 HANIPABICHUIO U TPAIUEHT. DKCTPEMyM (DYHKIIMH JBYX IT€PEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 1o HHTErpajabHOMY HCYHCICHHIO.

KpaTkoe conepkanue u 3Tarbl pacueTHO-rpaduueckoit paboThl:
Ilepsviii sman:

MeTo 16l UHTETPUPOBaHUs. BerauciieHrne HeolpeIeJICHHBIX HHTETPAJIOB.
Bmopoii sman:
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[TpunoskeHus onpeaeneHHBIX HHTErpaioB. MccnenoBanne CXOAMMOCTH HECOOCTBEHHBIX MHTETPA-
JIOB.
KoMiuiekT 3aganuii
JJIS BBITIOJIHEHMSI pacuyeTHO-Tpaduveckux pador (PI'P)
no nucrmiuiniae « MareMaTn4eckKuid aHaJIu3»

Teopust npenenos u nuddepennupopanne GyHKUNU 0HON NMepeMeHHOH
1. Haittu mpenensr:

2 2
Iim(2—n) —(1+n) lim Jn+2-38n°+3

~*(14n)’ —(2-n)’ = Yn+54n
2 n?
Iim(Mj , Iimn(\/n2+1—n), "m(n—loj"’"*1
noe\ ntl )

n—w 2n2 +1 n—w

i 2x% +11x +15 i 4x2

|rp3—. im——.

x> X+3 x=0 5IN“ 3X

. 2n+l _5n—1 . Sin3x . ctg7x
lim—m— lim lim (1-3x)
n>w 312 4 gn x—0 1_e><2 X—>+0

0, X<-rx
2. UccrnienoBath Ha HEMTPEPBIBHOCTH U BHITIOHHUTH YEPTEK: Y = sinx, —r<x<0
7z, Xx20

3. Haiitu npoun3BoaHyt0 QyHKIUU:

3 2
y=2(3x +4x _X_Z). y = Inarcsinv1—e*.
15v1+x

tgx —ctg x X_3t2 1
u. 3t8

'\/E t3
=sin| —+t |.
y=sn( )

C0S6X 2 1 .
y=——— y =arctg” ——=+sinIn2x
3sin(12x +1) 1-2x2

y:arctgslnﬂ y:(\/;)
X+2
3

sin(x—2y)+x—:7x x=e"'cost, y=e' cost

y =arctg

4. CocraBuTh YypaBHEHHUS KacaTelIbHOW W HOpPMalld K JaHHOW KpPUBOM B TOUYke C abcruccoi

y=x>+8/x-32, x, =4.

5. TIpoBeCTH TOJHOE UCCIIE0BAHNE U TIOCTPOUTH rpaduk | (X) =X+ —
X
OYyHKINH HECKOJIBKHUX NepeMeHHbIX
X2 +3y?

Xy

!!.Z

1. HaiiTn yacTHBIE TPOU3BOIHBIE BTOPOTO MOPAIKA, YOSIUTHCS, YTO Z)'('y =1,:
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2
2. Haittu rpapuent dyuxmn Z = f(X,y) Br1ouke My(X,,Y,): 2= R M, (4,6).

Nk

3. HcciaenoBaTh Ha 9KCTpeMyM QYHKIMIO Z=X> — X+ Yy° +2V.

HNHTerpuposanue
BLI‘IHCJ]HTL HeOHpeIleﬂeHHbIe I/lHTeraﬂbI
dx _ X
— X2 "dx, X+1)e*dx, [xcos3xdx, [e*cosxdx,
e J(x+2) I j
dx dx X+18 X+1 sin® x
I 2 ’ I 2 ! ,[ _ dX, .[z—dx’ J. 2 dX:
x> —6x+18 x? +6x+5 (x=6)(x+2) x*+3 cos’ X
Bbqu/ICJI](lTb Oﬂpeﬂeﬂeﬂﬂble I/lHTeraﬂbl
”j63sin2 x cos xdx } dx }(x—l)exdx ?L
0 ’ 0v1+3x 0 ’ 1XJ7+Inx
& dx 2 14 %2 -4 dx 1x? 42X
[——F—, [ dx, [——. [——dx,
11++/3x -2 “>arctgx 1(3x+5) 0o X“+1
J3 X3 2 7.6 1 dX
——__dXx, VA—x2dx, 3sin? xcos xdx , ,
{ 1+ X2 g ! !\/1+ 3X

1 63 dX
x—1)e*dx, _—.
i( ) !x\/7+lnx

Heco0cTBeHHbIE HHTETPAJIBI
1. Ykaxwure, Kakoi n3 HeCOOCTBEHHBIX HHTETPAJIOB SABJISIETCS CXOSIIUMCS

T\/;dx, Tx’adx, T\/Fdx .
1 1 1

©  dx
2. BI)I'-II/ICJ'II/ITB I/IHTeraII, yCTaHOBI/ITB €ro CXoanuMoCThb NiIn paCXO):[I/IMOCTB I 1 2
ol4 X

0
3. Beruucnuth HHTETpall, YCTAHOBUTH €TI0 CXOJUMOCTh MU PACXOIUMOCTh jln xax
1

a
4. BbIMUCITUTH HECOOCTBEHHBIN HHTETPAT | —— , YCTAHOBUTD €TO CXOIUMOCTD HIIH
0+ X

pacxoauMOCTb.
1
dx
5. Beruucnuth HECOOCTBEHHBIN UHTETPATT 5 » YCTAaHOBHTb €0 CXOAMMOCTb HIIH
-1
pacxoauMOCTh.

KpaTHblie nHTErpassi

1. I3MeHUTh MOPSIIOK MHTETPUPOBAHUS B IBOMHOM HMHTETpae
2 6=

X 1 2-y
a. jdxjf(x, y)dy, b. [dy [ f(x,y)dx.
0 2X 0 Jy
2. Boumciurhb .U(lO —x% — y?)dxdy, D ={(x, y)| 1<x<2, 0<y<2}.
(D)
3. Berancauts

”(12x2y2 +16x°y* ) dxdy;
D

D: x=1 y=x y=—Jx.




4. BeIaucanuTh

[[(x* + y)dxdy, D — MHOXeCTBO TOUEK IIOCKOCTH, OrPAHHYEHHOE JTHHUAMHU
(D)

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

5. Haittu mommans Gurypel, orpaHHYeHHON TaHHBIMA JIMHUSMHU

y=3/x, y=4¢e*, y=3,y=4.

6. HaiitTi miomanp GUrypel, OrpaHidCHHON IMHUSAMU Y = X2 , Yy=—X+2

8. Haiitu 006beM Tena, mosyveHHoro spamenueM Bokpyr ocu OY  (urypel, orpaHuueHHON JTHHUSAME
y=x*, y=1 x=0.

9. Haiiti 00beM Tena, mosty4eHHoro sparienueM Bokpyr ocu OX ¢urypsl, orpaHuueHHON TMHUAMU
y=x*, y*=Xx.

KoutpoabHble padoThl (MpuMepHI)

Bapuant
1. Iloctpouts rpaduk: Yy = 3C0OS2X

2. Haiitu npegnensr:

w(5 n)2+(5+n)2 2)Iiml 2cX:EJSZX 3) lim >§_ x2 X _2
"> (5-n)" —(5+n) x>0 @2¢ _q x>2 X° —2X° + X—2
1
2 —x— P
4) lim X =X=1 5) Iim(m] 6) Iim(x—\/xz—x+1)
2 In(x-1) x->0{ 1+ XCOS X X
-X, X<0

3. HccnenoBaTh Ha HEMPEPHIBHOCTD U BBIIOJIHUTE YEPTEXK: Y = XZ, 0<x<2

3, x>2
Bapuanr
1. Haiit npoussojuyo Y, :
X
a) y:arctg3ln£ 6) y:(\/;)
X+2
3
B) sin(X—2y)+—=7x r) x=e"cost, y=e'cost
y
. (1 1
2. Haiita lim| =—
x>x| X arctgx
3. TIpoBeCTH TOJHOE UCCIIE0BAHNE U TIOCTPOUTH rpaduk | (X) = x>+ — -
X
Bapuanr.
ou
Nel. BeraucianuTh MpOU3BOAHYIO 110 HAMPABICHUIO ——— ¥ HaWTH MOZYJb BEKTOpa rpajrieHTa s GyHKIUN

oS

X
u= 2xy + T + 23 B TOYKE A(6;9; 1) B HalpaBJIEHWH, COCTABIIAIOIIEM C OCSIMU KOOPJMHAT YIJIbI

cosw—§ cosﬂ—g i
7' 7Sy

Ne2. UccnenoBath Ha SKCTpeMYM QYHKIHIO Z = xy(l - 4X2 - 4y) -5,



N3, z=In(y—x*), x=+/sint, y=cost. Haiin %

Bapuant
Boiuucaume:

g

2
3. j3 —4 . 4. jsm By, 5. Ide.

: cos 3x NV

2
2. _[ 2x+1 lnxdx )
1

x° +4x

1. BblYnCIUTh UHTETPANIBL:
+00

2 T od
Ixe dx . !ﬁ

1

N300pa3ute 0651aCTh HHTETPUPOBAHUS U U3SMEHUTD MOPSA0K HHTETPUPOBAHMSI B IOBTOPHOM HHTETpae

0 V25-x7
[ £ )y,
-4 0

Bbruucnuthe miomanas QUrypbl, OrpaHMYEHHOW JIMHUSMH
2
y=2—-x", y=x.

BapuanT 3aganuii TPEeHUPOBOYHOIO TECTA.
3agaun

arcctgd/x ’

X

1 yactn 1. y=sinlnx, y,y"-? 2. y=

y =3x*+xe*,x,=2,/1x=0,1, [ly—?

4. Haiitn npounsBouuyo Y, :

a) y = 5 sin4 X-3 6) y= Xarctg7><
V X

B) e +X
X

= C0S 3X r) X=cost+sint, y=sint—tcost
5. Uccnenosars Ha s3kcTpemyM | (X) = (X - 3)2 (X - 5) .
e2x
6. HaiiTi nHTEpBajibl MOHOTOHHOCTH Y = — .
X

X3

7. Haiitu HauGoJbliee, HaMMeHbluee 3Hauenue Gynkuun f (X) = 3 —16X Ha orpeske [—5; l] .

1
8. IlocTpouTk KacarenbHyto K rpaduky pyukuun f (X) =3arccos x* B ouke X = E .

2 yacThb 9. Haiitu npeaensl:
_(3+n)’ =(2+n)’ . tg2X . xP+2x-3 . tg5x
1) lim 5 5 2)lim— 3) lim ————— 4) lim
n%(2+n) —(1—n) x>0 —1 x>-3 X* +5X° + 6X X+tg3x
3 yacth
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0, Xx<—-rx
10. Hccnenosath Ha HEMPEPHIBHOCTH M BBIMOIHHUTE YepTexk: Y =<SINX, —7 <x<0.
T, x>0

11. IIpoBecTH MONHOE UCCIIEN0OBAHUE U OCTPOUTE Tpaduk | (X) == .
X°—4

Kputepun onenkn:

- OLIEHKA «3aYTE€HO)» BBICTABJISIETCS CTYACHTY, €CIIM OH PETYJISIPHO B TEUEHHE CEMECTpa MPEACTABIIUI pELIeHUs 3a/1aY,

BBITIOJTHIUT TIOJTHOCTBIO BCE 3a/IaHUS M UX 3aIUTHII, OTBETHB HA BOIPOCHI IPEIOIaBaATEIs;

- OIICHKA «HE 3a4TEHO» BBICTABISIETCS CTYJIEHTY, €CJIM OH HEPETrYJISIpHO B TEUEHHE CEMECTpa MPEACTaBISIT PELICHNS

3aja4, BBIMOJHWI 3aJaHHs HE TOJHOCTHIO WM BOOOINE HE MPeACTaBsuT paboThl HAa TPOBEPKY, IOIMYyCKaeT

CYIIIECTBEHHbIE HETOUYHOCTH B OTBETaX Ha BOIIPOCHI ITPETIOIaBATEIS.

s mpoBeneHus TEKYIEr0 KOHTPOJISl 3HAHWH CTYACHTOB B JTUCTaHIMOHHOM ¢opMare B pa3paboTaHHBIX
kadenpoit «MaTemMaTrKa» OHJIaWH-KypcaxX UMEIOTCS MPOMEXYTOUHBIE (TIPOOHBIE) TECTHI.

3.2. IIpoMesKyTOYHAS aTTEeCTALMSA

[TpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJIUTCS 10 OuieTaM B yCTHOH (popme.
Bpems s moAroTOBKM OTBETA HA BOMPOCH! He Ooiee 45 MUH.

buner BxiIro4yaeT TeOpeTUUECKUN BOIPOC U 3aJauu.

KoMruiekTsl 9K3aMeHallMOHHBIX OMJIETOB XpaHsTca Ha Kadenpe «MatemaTukay.
Tunosble BADUAHTHI OMJI€TOB MPUJIATAIOTCS.

KommiekT Bonmpocos

no mucimiuiniae «MaTteMaTHYecCKHH aHAJIN3»

JAnddepennuanbroe ucuncjieHne GyHKuni 0HOM nepeMeHHOI

[TonsiTe nepeMeHHOM BETMYMHBI U 00JIaCTH €€ U3MEHEHUSI.

NOHTHE (YHKIIMOHATILHOW 3aBUCUMOCTH, Ki1accu(uKaus QyHKIHA.

OmnpeneneHne 1 TUIIBI YUCIOBOH MOCIEN0BATEIbHOCTH.

[Tpenen yucioBOil MOCIeI0BaTENbHOCTH. AprU(pMETUUECKHE OTIEpaIIK HaJl TOCIIEI0BATENbHO-

CTSIMH.

5. VYcrnoBusd cyniecTBOBaHUS KOHEUHOTO MIpeiesia YMCI0BOM MOocIe0BaTebHOCTH (TeopeMbl Ko
u Beiiepmtpacca).

6. Bropoii 3amevaTenbHBIN Tpeae.

7. Ilpenen pyuxuuu. Onpenenenus. ['eoMmerpuueckas HHTEpIpETALUs MOHATH Ipesenia PyHKINH.

CBolicTBa IpeIENOoB.

beckoneuno maiible, 6ecKOHEUHO O0JbIINE PYHKINH.

9. IlepBslii 3amMeuaTeNbHBIN Mpeer.

10. BeckoHe4YHO Majble BETMYNHBL. JKBUBAJICHTHBIE OECKOHEUHO MAJIbIe U X UCIIOJIb30BaHUE MTPH
BBIYUCIICHUH TTpeesioB. Talania 3KBUBAIEHTHBIX OECKOHEUHO MaJIbIX.

11. HenpeprIBHOCTh QYHKIIMH B TOUKE U Ha IpoMexyTke. OnHocTopoHHKE npezensl. Knaccuduka-
1S TOUEK pa3phiBa rpaduka.

12. CoiicTBa QyHKIINH, HENPEPHIBHBIX Ha OTpe3Ke (TeopeMbl Beliepmrpacca, bomsiano — Komm).

13. IlpousBoanas. 'eomerpuyeckuii u puU3NUEcKuii cMbIca npou3BoAHOM. KacaTenpHas 1 HopMaib
K TJIOCKOW KPHUBOIA.

14. Tabnuna npou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUH.

15. CBs3p MeX Iy CyIIeCTBOBAaHUEM MTPOU3BOAHON (PYHKITMH B TOUKE M HETPEPHIBHOCTHIO () YHKITUN
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16.
17.
18.
19.
20.
21.
22.

23.
24.

25.
26.
27.
28.
29.
30.
31.
32.

oo =

© o~

©CoNoakkwNE

10

11.
12.
13.

B TOH 7K€ TOYKE.

[Tpon3BoHAS CYMMBI, MPOU3BENCHMS], YaCTHOTO. [Ipor3BOIHAS CIIOKHOM U OOpaTHON (YHKITHH.
[Tpon3BoHas MapaMeTpUIECKH 3aJaHHON (DyHKIIUH.

[TpousBogHas pyHKINU, 3aJaHHON HESBHO.

JuddepenumpoBanue ci0xXHOM MokazareabHON GyHKINN.

Huddepennmpyemocts. uddepennuan. ['eomerpudeckuii cMmbich auddepeHnuana.
[TpousBoHbIe U qU(PepeHIINATBI BBICIINX MOPSIKOB.

OcHoBHble TeopeMbl auddepennnanpHoro ncurciaeHus (reopema Oepma, reopema Poss, Teo-
pema Jlarpanxa, Teopema Komn).

IIpaBuio Jlonurans.

Mtuorounen Teitnopa u ero cBoiictBa. @opmyna Teitnopa. OcraTouHblii wieH popmyssl Ternopa
B (popme Jlarpanxa u [leano.

AcumnToThl Tpaduka GyHKIUH.

OkcrpemyM. HeoOxomuMoe ycioBue skcTpemyma.

JlocTaTouHble yCIOBUS SKCTPEMyMa.

JocraTouHoe ycrnoBue Bo3pactaHus (yObIBaHUS) QYHKIINH.

Haubonbiiee u HanMeHblliee 3HaUeHUs PYHKIIMU HA OTPE3KE.

BrInykiiocTb, BOTHYTOCTh, TOUKa Heperuda. JloctarouHoe yciaoBre BOTHYTOCTH (BBITYKIIOCTH).
Heo6xoxnmoe ycnoBue Touku neperuda. Jlocratounoe ycinoBue neperuoa.

OO61mas cxema MOCTPOCHUS U UCCIIeoBaHUs rpaduka GyHKINH.

q)yHKIII/II/I HECKOJBbKHUX MEPEMECHHBIX

OnpeﬂeneHI/Ie u FeOMeTpI/I‘leCKI/Iﬁ CMBICJI (1)YHKI_II/II/I ABYX ICPEMCHHBIX.

JIuHumM ypoBHs QYHKIMH ABYX EPEMEHHBIX.

YacTHble Mpon3BOIHbIE (PYHKIIMU HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUECKUN CMBICI
DyHKIIUN HECKOJIBKUX MEPEMEHHBIX, OHATHE MOJHOT0 AuddepeHnmana.
JuddepeHnunpoBaHue CI0KHBIX QYHKIIMA HECKOJIBKUX MEPEMEHHBIX.

[Tpon3BoIHBIE BHICIINUX MOPSAAKOB (DYHKIIMN HECKOJIIBKHUX NepeMeHHbIX. CMelaHHble TPOU3BO/I-
Hble. Teopema IlIBapra.

[IponsBoHas GyHKIIMM HECKOIBKUX MEPEMEHHBIX 110 HAIIPABJIEHHUIO.

IIpon3BoHas 110 HANIPABIEHUIO U IPAJIUEHT CKAJISIPHOTO TTOJIS.

DKCTpeMyM (DYHKITUU HECKOIBKUX TIEPEMEHHBIX.

. Heob6xoumoe 1 10CTaTOuHOE yCIO0BUS SKCTpeMyMa (PYHKIUH JIBYX MEPEMEHHBIX.

HNHTerpajbHoe ucyuciaeHue

IlepBooOpasHasi, HeonpeaeaeHHbIH nHTerpai. Tadnuia OCHOBHBIX HHTETPAJIOB.

3amMeHa MepeMEeHHON 1 UHTErPUPOBAHKE IO YacTSIM B HEONPEEIEHHOM UHTErpaje.
WuTerpupoBanue ¢ MOMOIIBIO MOABEICHUS O] 3HAK U depeHunana.

WHuTerpupoBanue palmoHaIbHBIX IPOOEH.

WHTerpupoBaHue 1o 4acTSM U 3aMeHa IEPEMEHHON B ONPEECIEHHOM UHTETpalle.
WHuTerpupoBanre TpPUTOHOMETPUYECKUX (DYHKIIMH, OCHOBHbBIE IIPUEMBI.

WNuTerpupoBanne upparroHaTbHBIX (YHKITHIA.

YHuBepcanpHas TPUTOHOMETPUYECKas TIOJICTaHOBKA.

OnpeneneHHblil UHTErpai u ero cBoiicrea. @opmyna Hetotona — JleitOuuna.

[IpunoxkeHus onpenesieHHOro HHTerpaja K peleHHI0 TeOMETPUUYECKUX U GU3NYECKUX 3a/1ad.
Brruncnenue niomaaen ¢ IoOMOIIbIO ONPEIEIEHHOTO UHTErpaa.

Brruucnenue miomany v JJIMHBI KpUBOM, 3aJJaHHON YpaBHEHUSIMH B TIapaMeTpUUIECKOn (opme.
Brruncnenue niomaayu KpuBOJIMHEHHOTO CEKTOPA B MOJISIPHBIX KOOPIMHATAX.
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14. Beruncnenue miomajeii B mpsMOYTOIbHBIX U MOSIPHBIX KOOPAMHATAX C TIOMOIIBIO OMPE/IEIICH-
HOTO MHTETpaa.

15. Beiuucnenue JIMHBL IYTH C TOMOIIBIO OMPEIEICHHOTO UHTETpaia.

16. BeruucinieHue JITUHBI IyTH KPUBOM, 33JaHHOM TApaMETPUICCKH.

17. Beruucnenrne o0beMa Telia BpalleHus ¢ IOMOIIBIO OTPE/ICTICHHOTO HHTErpaia.

18. BeruuciieHue 1iomaan NOBEPXHOCTH Teja BPAIICHHS.

19. HecoGcTBEeHHBIC HHTETPAIIBI IEPBOTO U BTOPOTO TUTA. [IOHATHS CXOMMOCTH U PACXOIUMOCTH
HECOOCTBEHHOTO MHTErpaa.

20. HecoOcTBEHHBIC MHTETPAIBI OT Pa3phIBHBIX (DYHKITUH.

TunoBbie BapHAaHTbI ﬁl/l.]'leTOB
no gucuuiuiniae «MarteMaTH4ecKud aHAJIN3»

MHHHCTEPCTBO OBPA3SOBAHNS U HAYKU POCCUMCKON ®EJEPALINNA
®EJIEPAJIBHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
VUYPEXJIEHUE BBICIIEI'O OFPASOBAHUSA
«MOCKOBCKUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHWI NOJHUTEX)

@®axynpTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «Marematuka»
O6pazoBarenbHast nporpamma 09.03.03 «[Ipuknaanas undopmaruka
Juciunnraa «MaTteMaTH4ecKu aHaliu3y

Kypce 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET

1. TlepBooOpa3Has, HeollpeaeleHHbIN HHTerpa. Tabauia OCHOBHBIX HHTETPaJIOB.

dx
45X +5-x

3. Haiitu rpanuent pyskuun Z = y\/ﬁ B Touke Mo(14).

2. BBIUUCTUTH HEOTIpeIeNEeHHbIH HHTErpal I

4. yKa)KI/ITC, KaKOI\/JI nu3 HeCO6CTBeHHBIX I/IHTerpa.HOB ABJISICTCA CXOAAIITUMCS
o0 o0 o0
I \/;dx, j x~3dx, I VxPdx.
1 1 1

5. Haiinute sxcTpemMyMmbl 1 TOUKH niepernda Gpynknuu Yy = (x —1)e™.

YTBepkIeHO Ha 3ace/laHuu KadeIpbl MaTeMaTHKH « » . 2025 ., mpoTokoin No

3aB. kadeapoit
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA30BAHM S POCCUNICKOM ®EJIEPAITN
OEJIEPAJIBHOE 'OCYJJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YYPEX/IEHME BBICIHIEI'O OBPA3OBAHIA
«MOCKOBCKHUM NOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKWIA NOJIUTEX)

@akynbpTeT 6a30BBIX KOMIIETCHIINH, kadenpa «MaremaTuka»
Obpazosarenbhas nporpamMa 09.03.03 «IIpuknaanas nHPOpPMATHKAY
HJuciuruinna «MaTeMaTuyeckuil aHaIn3»

Kypc 1, cemectp 2

IK3aMeHAHOHHBIN Omier Ne 1

1. HecoOcTBeHHbIE HHTErpalIbl MEPBOIO U BTOPOro TUMA. [IOHATHSA CXOAMMOCTH U PaCXOAUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
t 2t2

2. Haiitu npon3BoHYIO QYHKINH, 3aJaHHOH MApaMETPUIECKU X = R y= T
+1 +

3. UccnenosaTh Ha SKCTpeMyM QYHKIHIO Z = X2 — X+ Y2 + 2V,
n.6

4. BbIYHACIHTH ONPEICICHHBINA HHTETPA j3sin 2 xcos xdx .
0
5. Haiitu 06bem Tena, moxy4eHHOro BpaiieHueM Bokpyr ocu OX Qurypsl, orpaHU4eHHOMN TUHH-

asma Y=X, y=1 x=0.

YTBepkaeHo Ha 3aceqaHun Kadeapel MaTreMaTHKu « » . 2025 1., mpoTokom Ne

3aB. kadeapoii

Jls mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUM CTYIEHTOB B AUCTAaHIIMOHHOM (popmare
B pa3paboTaHHbIX Kadenpoi «MaremaTHKa» OHJIaH-KypcaxX UMEIOTCS UTOTOBBIE TECTHI.
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