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1.  Heau, 3a7a4u ¥ IJIaHUPYeMble pPe3yJbTaThl 00y4eHHs 10

JAUCHHUIIJINHE
K oCHOBHBIM yensam OCBOEHMS IUCLUUIUIMHBI «MaTeMaTUUeCKU aHaIMu3» CIEAyeT OTHe-
CTH:
- BOCIIUTAHHUE y CTYJICHTOB O0IIEH MaTeMaTHu4eCcKOn KyJIbTYpHI;
- IpUOOpETEeHUE CTyIEHTaMU IUPOKOT0 Kpyra MaTeMaTHYeCKUX 3HAHWM, YMEHUHN U HaBbI-
KOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY M JEAYKTHUBHOMY MBIIIJICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYUIINH;

- YMEHHUE CTYJEHTaMH pa3BUBATh HABBIKM CAMOCTOSITEILHOTO U3y4eHHUsl yueOHOI U Hay4-
HOM JINTEepaTyphl, COAEPKALLECH MATEMATUYECKUE CBEIACHUS U PE3YJIbTATHI;

- IOJITOTOBKY CTY/ICHTOB K JEATEIIbHOCTH B COOTBETCTBHUH C KBATH(PHUKAITMOHHOMN XapaKTe-
PUCTHKOI OakaiaBpa 1o HarpaBJICHUIO, B TOM YKciie (POPMUPOBAHNE YMEHUH NCTIOIB30BATH OCBO-
€HHbIE MaTEeMaTUYECKHE METO/IbI B TPO(eCcCHOHATBHOM 1eATeIbHOCTH.

- MOJITOTOBKY BBICOKOKBAJM(HUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUAX LUQ-
pPOBOI TYpOYJIEHTHOCTH U BBICOKMX TEXHOJOTMUECKHUX PHUCKOB COBPEMEHHOU HU(POBOM SKOHO-
MUKH.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUILINHBI «MaTeMaTH4eCKHil aHAINU3 CIIeyeT OTHe-
CTH:

- OCBOGHHUE CTY/JI€HTaMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO MOATOTOBKY, HEOOXOAUMYIO JUIsl YCHEIIHOIO PEIIEHUS MPUKIIAAHbIX 3a/1a4;

- (hopmupoBaHue y cTy/eHTa TpeOyemMoro Habopa KOMIETEHIINH, COOTBETCTBYIOIUX €0
HAIpaBJICHUIO TIOATOTOBKU M 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPY/a.

OO0yuenue o qucuuiuinHe «MareMaTHUecKuil aHaJIn3» HallpaBlieHo Ha (opMHUpOBaHUE Y 00yya-
foluxcs caeayroumx komnereHui B cooretctBrn ¢ ®I'OC 13.03.01 TennosnepreTuka u Ten-
JoTeXHUKa (YpOBEeHb OakanaBpuara), yTBEp>KISHHBIM MpHUKa3zoM MuHUCTEpCTBA 00pa3oBaHus U
Hayku Poccuiickont ®enepannn ot 28.02.2018 Ne 143

Kox n HanMeHoBaHNe KOMIIETEHIIHIA

NHaukaTopbl JOCTHKEHUS KOMIIe-
TeHIL MU

OIIK-3. Cnoco0GeH NprUMeHsATh COOTBETCTBY-
IOIUN (PU3MKO-MaTeMaTUYECKHi anmapar,
METO/Ibl aHAIN3a U MOJEINPOBAHUS, TEOPETH-
YECKOr'0 U AKCIIEPUMEHTAIILHOTO HCCIIe10Ba-
HUS TIPH pellieHUH TPoecCHOHAIbHBIX 3a/1a4

NOIIK-3.1. IIpuMeHsieT MaTeEMaTUYECKUHN all-
napar uccieoBaHus QYHKIHUH, TMHEHHON
anreOpbl, U GEepeHIINaTbHOI0 U HHTETpallb-
HOTO UCUUCIICHHUS, PSII0B, MU depeHraib-
HBIX YpaBHEHUH, TeOpuH QYHKIUNA KOMILJIEKC-
HOTO MEPEMEHHOT0, YHCIEHHBIX METOIOB;
NOIIK-3.2. TIpumeHnseT MmaTeMaTu4eCKuil
anmnapat TeOpuH (YHKIIMH HECKOJIbKUX IMepe-
MEHHBIX, TEOpPUU (PYHKLIUH KOMIUIEKCHOTO
MIEPEMEHHOT0, TEOPUHU PSI0B, TeopuH nudde-
PEHIMAIIBHBIX YPAaBHEHUM;

HOIIK-3.3. [IpuMeHsieT MaTeMaTUYECKUH arl-
rapar TEOpUH BEPOATHOCTEN U MaTeMaTuye-
CKOM CTaTHUCTHUKHU,

NOIIK-3.4. IIpuMeHsieT MaTeEMaTUUECKUHN al-
napat 4UCJIEHHBIX METOIOB;

NOIIK-3.5. JlemoHCTpUpyeT MOHUMaHue (u-
3MYECKHX SIBJICHUH U yMeeT NIPUMEHATh (PU3H-
YECKUE 3aKOHbI MEXAHUKH, MOJIEKYJISIPHOMN




(hU3HUKY, TEPMOTUHAMUKH, JIEKTPUIECTBA U
MarHeTusma Jyisi pelieHus TUIIOBBIX 3a7a4;
HOIIK-3.6. JleMOHCTpUpPYET 3HAHUE DIIEMEH-
TapHBIX OCHOB ONTHKHU, KBAHTOBOW MEXaHUKHU
Y aTOMHOM (PU3UKH;

HOIIK-3.7. JleMOHCTpUPYET NOHUMAHUE XU-
MHUYECKHUX ITPOLIECCOB

2. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrpaMMbl

Hucuurnnuna oTHOCUTCA K oOs3aTenbHOM yacTu 6510ka bl: Monyns «Maremaruueckue u ecre-
CTBEHHO-HAYYHbIE JUCIUIUIMHBDY.
Hucnurnnuna 6a3upyercs Ha CleayromIei, MpoiaeHHOM TUCIUTLITHHE:
- TMHEeWHas anreopa.

Hucnurnnuna « MareMaTuyecKuil aHaIu3y» JJOTUYECKH CBA3aHa C TIOCIEYOIIMMU TUCIUTITHHAMU
B ob6sazamenvroti yvacmu:

MaTeMaTUYeCKAI aHaIn3;

buzuka;

XUMUS,

3JIEKTPOTEXHUKA U 3JIEKTPOHUKA;

TUAPOTa30AMHAMUKA;

TEOpEeTHYECKasi MEXAHUKA;

HSKOHOMUKA U YIIPABJICHUE B DHEPTETUKE;

mporpaMMHOe o0ecriedeHre st TpoheCCUOHATBHON IeATeIbHOCTH B SHEPTeTUYECKON OT-

paciu.

3. CTpyKkTypa U coaepkaHue IUCHUIIHMHBI

OO6miast TpyJ0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3aUeTHbIE eAMHUITHI - 144 daca.

3.1. Buasbl yueOHoii padoThl U TPYA0EMKOCTH

3.1.1. Ounas ¢popma 00y4eHust

Ne ni/m Bu yuebHoii padoThI KoumnuectBo
4acoB Cemectp 2
1 AyIMTOPHBIC 3AHATHS 72 72
B ToMm gucie:

11. Jlexuuu 18 18
12. CeMuHapcKue/PakTHUECKUE 3aHSTUSI 54 54
1 JlaGopaTopHblie 3aHITHS - -
2 CamocrtosiTenbHast padoTa 72 72

3 IIpomeskyTOUHAs aTTeCTALMS
9K3aMEH €] €]
HTroro 144 144




3.1.1. 3aounas ¢popma oOyueHust

Ne
. KosamnuecTBo
n/n Bup yueOHoii paboTbl qACOB Cemectp 2
1 AyIUTOpPHbIE 3AaHATHS 20 20
B ToM uucne:

11. | JIexkuun 8 8
12. | CemMuHapcKkue/mpakTUYECKUE 3aHATHS 12 12
1 JlaboparopHble 3aHATHS - -
2 CamocTrosiTesibHasi padoTa 124 124

3 IIpomexyTOUHAS ATTECTAMSA
JK3aMEH €] C)
Hroro 144 144

3.2. Temaruvyeckuil JIaH U3YYEeHHUS] AUCHUIIUHbBI

Pasmemnién B mpuinoxenuu 1 k pabodeit mporpamme.

3.3. Copnep:kanue pa3esioB AMCHUININHbBI

BBenenne

Hpez[MeT, 3ala4i U COACPKaHNUC NUCIUIIINHBI. OCHOBHBIE TaIlbI Pa3BUTHUA JUCHHUIIINHBI.
CprKTypa Kypca, €0 MECTO U pOJIb B ITIOATOTOBKE 6aI<aJ1aBpa, CBA3b C APYT'UMHU JUCHUILIIMHAMU.

Pasnea 1. IlupdepennnanbHoe ncuucjienne GyHKuui 01HOH nepeMeHHOi

Tema 1. UucnoBas nocnenoBaresbHOCTh. [Ipeaen yncnoBoi mociaeaoBaTEIbHOCTH U €r0
coiicTBa. @ynkuus. [locrpoenue rpadpukoB pynkuuit. [Ipenen pynkimnu. OCHOBHBIE TEOPEMBI O
npenenax pynkuuu. [lepBelii 1 BTopoii 3aMedarenbHble nipeesbl. CpaBHEHHE 0ECKOHEYHO MajlbIX
1 0ECKOHEYHO OOJIBLINX BETMYMH. DKBUBAJIEHTHbIE OECKOHEYHO MaJIble BEIMYMHBI.

Tema 2. HenpepbrIBHOCTh QYHKIIMI B TOUKE U HA MPOMEXYTKE, TOUKHU pa3pbiBa PyHKINH,
uX Kiaccupukanus. ACUMOTOTHI rpaduka GYHKIMH, UX KiIacCU(UKaIMsL.

Tema 3. [IpousBoanas ¢ynkiuu. ['eomerpuueckuii U Gpu3nYecKuii CMbICT IPOU3BOIHOM.
[TpaBuna nquddepenunpoBanus u GopMyIIbl BHIYUCICHHS TPOU3BOAHBIX. TabmuIia mpon3BOIHBIX
OCHOBHBIX 3JIEMEHTAapHBIX (PyHKUUIl. Boruncienne npou3BoaHbIX (YHKIUHA, 3aJaHHBIX pa3/iny-
HBIM 00pa3oM.

Huddepenunan. [Iponssoansie u auddepeHnnansl BEICIINX NOpsaKoB. [IpubamkeHHbe
BBIYHCIICHHSI C TIOMOIIBIO Tu(PepeHnnanos.

Tema 4. IIpaBuno Jlonuransa. @opmyna Teinopa. PackpbiTie HEONpeaeNeHHOCTEN pa3-
JUYHOTO TUMA. Pa3ioxeHne OCHOBHBIX dleMeHTapHbBIX QyHKIUH 110 popmyne Teinopa. [Ipubau-
YKEHHbIE BBIUMCIIEHUS ¢ TOMOIIbIO (hopmyIsl Telnopa.

Tema 5. OcHoBHBIE TeopeMbl AU HEePEHITUATEHOTO UCYUCICHHSI. MOHOTOHHOCTD (PYHK-
1M, SKcTpeMyMbl Heo0XouMble U 10CTaTOYHbBIE YCIOBUS MOHOTOHHOCTH, JIOKAJIbHOTO 3KCTpe-
myma. MccnenoBanue BoiykiaocTu rpaduka pyHkiuu. Touku nepernda rpapuka GyHKIUH.

OOmias cxema uccienoBanus GYHKIHMU U 1ocTpoeHus ee rpaduka. CBoiicTBa GyHKINH,
HENpepbIBHBIX Ha oTpe3ke. Hanbombiee 1 HauMeHblee 3Ha4eHUs! (YHKLUU Ha OTPE3Ke.

Paznen 2. IuddepennunanbHoe ucuncieHne GyHKIUl HECKOJIbKUX MepPeMeHHbIX



Tema 1. OyHKIIMN HECKOIBKUX MEPEMEHHBIX. JINHUM U MOBEPXHOCTH YpOBHs. YacTHbIE
npousBoausie. [Tomusiit quddepenman. I[IpousBoanbie cnoXHON QYHKIINH HECKOIBKUX MEpe-
MeHHbIX. YacTHbIe IPOU3BOHBIE U JU(PepeHImanbl BeICIINX nopsaakos. Teopema IlIBapna.

Tema 2. [IpousBosnnas no Hanpasienuto. I'paauent. KacarenbHas k kpuBoil. KacatenbHas
IUIOCKOCTh M HOpMaJib K moBepxHocTH. Dopmyina Teinopa. DkcTpeMyM (YHKIHMH HECKOIBKHX
nepeMeHHbIX. HeoOXouMble U JOCTaTOUHBIE YCIOBUS SKCTpEMyMa.

Paznea 3. UnTerpajibHOe HCHHCIEHHE

Tema 1. IlepBooOpa3Has. Teopema cyliecTBOBaHUSI HEOIpENEICHHOro MHTerpana. He-
OIpe/IeIEHHBbI MHTErpall U ero cBoMcTBa. Tabiuia MHTErpajsoB OT OCHOBHBIX 3JIEMEHTapHBIX
¢byHkuuii. MeTo HermoCpPeICTBEHHOTO HHTETPUPOBAHUSI.

MeTobl UHTErPUPOBAHMSI C TOMOIBIO 3aMEHBI IEPEMEHHOM, I0JIBEACHUEM T10]] 3HaK TuddepeH-
nuana. MeTtog MHTErpUpOBAHUS 110 YACTSIM.

WHTerpupoBaHue palMoOHAIbHBIX Jp0o0ei, UHTErpUPOBaHUE HEKOTOPBIX BUOB UPPALIMOHAIBHBIX
U TPUTOHOMETPUYECKUX (DYHKLIUH.

Tema 2. 3amaum, npuUBOAAIINME K NOHATHIO ONPEACIEHHOr0 uHTerpana. OnpeneneHHbIIn
MHTETpall, €ro CBOMCTBA. Y CJIOBUS MHTErpUpyeMOCTH. IHTerpas ¢ mepeMeHHbIM IIPEIeoM HHTE-
rpupoBanus. @opmyna Hetorona — JleiiOHua. 3aMmeHa nepeMeHHO B OIIpeIeIEHHOM HHTerpale.

[IpuioxxeHus onpeesIeHHOr0 UHTErpajla B TeOMETPUU U MEXAaHUKE (BBIYMCIIEHUE TUIOIIA-
Jei m1ockux Guryp, AJIUMHBI KpUBOM, 00BEMOB.

Tema 3. HecoOcTBeHHBIE HHTETPAIIBI IEPBOTO M BTOPOTO Po/ia (1o GECKOHEYHOMY ITpOMe-
KYTKY, OT HEOTPaHUYEHHBIX (DYHKIMI Ha KOHEYHOM ITPOMEXYTKE), UX CBOUCTBA.

Tema 4. 3agaun, NpUBOIINE K KPaTHBIM UHTErpajiaM. J|BONHHON U TPOWHOM UHTErpabl,
ux cBoicTBa. [IpaBuia BeIYKMCIEHUS ABOWHBIX HHTETPAJIOB.

3.4. TemaTuka NPAKTHYECKHUX 3aHATHI N0 AUCHHUIINHE
«MaremaTHYeCKMH aHAJIM3»

3.4.1. Ounas ¢popma 00y4eHust

Ne Tema 3ausarTus
/1
1 Paznea 1. Dj1eMeHThbI MATEMATHYECKOI0 AaHAJIH3A.

Yucnosas nocienoBaTeabHOCTh. [Ipeaen uncioBoi mociaeaoBaTeIbHOCTH U €ro CBOM-
ctBa. [IpaBuna npenensHoro nepexona. ®yukmus. [penen dynkuun. Teopemsl o pee-
nax ¢yukuuu. [lepBolit 1 BTOpOi 3aMedaTenbHbIe MPeIeibl.

2 CpaBHeHHEe O€CKOHEYHO MallbIX U 0ECKOHEYHO OOJIBIINX BEJIMYMH. DKBUBAJICHTHBIE Oec-
KOHEYHO MaJIbI€ BEJIMYHHBI.
3 PackpeiTHe HeonpeaeaIeHHOCTEN PA3IMYHOrO TUIIA

4 HenpepriBHOCTS (DyHKIIUI B TOUKE U Ha poMexkyTKe. OTHOCTOpOHHKE Ipeaenbl. Touku
paspbiBa pyHkiun. [Tpumepsl pemieHus 3a1au

5 [IpousBonnas ¢pyukuuu. [lpaBuna nuddepenupoBanus u Gopmysabl BBIYUCIECHUS TPO-
n3BoAHbIX. TexHuka quddepeHunpoBanus

6 HuddepenunpoBanue o0paTHeIX QyHKUNHN, GYHKIUH, 3aJaHHBIX HEABHO, TapaMeTpuye-
CKH, JJorapupmMuueckoe 1udpepeHpoBaHme

7 Hudbdepennman. ['eomerpudeckuii cmpica auddepennuana. [IponsBoansie u nuddepen-
IIMAJTBI BBICHIMX NMOPAAKOB. [IpubamkeHHble BBIYUCICHUS C TOMOIIBIO auddepeHnaios.
8 [IpaBuno Jlonurtana. @opmyna Teisiopa. PackpbiTie HEONPEnEeIeHHOCTEN Pa3InyHOTO
tuna. Pa3no)keHusi OCHOBHBIX 3JeMEHTapHBIX QyHKIui o Gopmysie MakiopeHa.




9 [TpubnuxeHHbIe BEIYUCIEHHS ¢ ToMomIbio hopmyisl Teitnopa.

10 | TIlomHoe nccnenoBanue GyHKIMEN B mocTpoeHue rpadukos. [IpuMepsr

11 | [NomHoe uccnenoBanue QPyHKIHA U TocTpoeHue rpadukoB. [Ipumeps! (IpoaomKeHne)
CamocrositenpHas padbora Nel Ha ceMuHape o GyHKIUSIM OJHOW MEPEMEHHOU

12 | Paznea 2. ®yHKIUN HECKOJIbKUX NepeMeHHbIX. JINHUN 1 TOBEPXHOCTH YpOBHs. Yact-
HbI€ MPOU3BOIHBIC U Au(depeHLInan NepBoro nopsika.

13 | Ionnsnii quddepennman. IIpousBoausie cnoxHol (ynkiuu. [IponszBoanas ¢yHKIMH,
3a/laHHOM HesiBHO. YacTHbIe Mpou3BoIHbIe U AU depeHInanbl BRICIINX NopsakoB. Teo-
pema [IBapua.

14 | IIpousBoaHas 1o HaNpaBJIeHUIO. ['pagueHT.

15 | DxctpeMmyMm GyHKIIMU HECKOIBKUX MepeMeHHbIX. HeoOXxonuMble U TOCTaTOYHbIE YCIOBHS
JKCTpEMyMa.

16 | CamocrosiTeqibHas padora Ne 2 Ha ceMHHape M0 (PYHKIUSAM HECKOJIbKHX IepeMeH-
HBIX

17 | Pa3gea 3. UnTerpajibHoe HCHUCTIEHUE
[TepBooOpasnas. HeonpeneneHHblil HHTErpall U €ro cBoiicTBa. MeToa HemnocpeacTBeH-
HOT'O UHTEIPUPOBAHUSI.

18 | MaTerpupoBaHue ¢ IOMOIIBIO 3aMEHBI IEPEMEHHOM, MTOIBEACHUEM 1101 3HAK AU PepeH-
nuana. MeTo MHTerpupoBaHus M0 YacTAM

19 | MHTerpHpOoBaHne pallMOHANBHBIX APOOEH, MHTETPUPOBaHNE HEKOTOPHIX BUIOB UPPAILIHO-
HaJbHBIX (PYHKITHI

20 | MiHTerpupoBaHue TPUTOHOMETPUIECKUX (PYHKITHIA.

21 | Boruncnenue omnpeneiaeHHbIX HHTErpajioB 1o ¢popmyie HeroTona-JlelOnuma. 3amena me-
pPEMEHHON U MHTETPUPOBAHUE I10 YACTSIM B ONPEACICHHOM HHTErpaje.

22 | IlpunoxkeHus onpeeIeHHOro HHTErpajla B TEOMETPUN U MEXaHUKe (BBIUMCIIEHUE IIO0Ia-
Jel IIOCKUX (UTyp, IIMHBI KPUBOH).

23 | [IpunoxxkeHus onpeneseHHOro HHTerpajia B FTeOMETPUH U MEXaHUKe (BblUMCIEHHE 00be-
MOB, IIOLIA/IeH TOBEPXHOCTH).

24 | HecoOcTBeHHbIE HHTErpabl IEPBOIO U BTOPOTO POJIA, MX BBIUKCIICHHE.

25 | 3agaum, NpUBOAAIIME K KPATHBIM MHTErpajaM. BeiuncieHne N1BOMHBIX UHTETPAJIOB CBE-
JICHUEM K MOBTOPHBIM. 3aJaul Ha U3MEHEHUE MOps/IKa HMHTETPUPOBAHUS B JBOMHOM HH-
Terpaie

26 | 'eomeTrpuueckue 1 pU3NUECKUe MPUIIOKEHHS KPaTHBIX UHTETPAJIOB, IPUMEPHI BbIYHCIIE-
HUSL.

27 | KoHTpOJIBHOE TECTUPOBAHUE 10 KYPCY.

3.4.2. 3aouynas ¢popma 00yueHHs
4. Ne Tema 3ansTust
/11
1 Pa3znea 1. DieMeHTBI MATEMATHYECKOI0 aHAJIH3A.
3a/iauy Ha BHIYMCIICHHE MPEIESIOB YUCIOBbIX MOCJIEA0BATEIbHOCTEN U (PYHKITHM.

2 Pemenue 3a1a4 Ha TexHUKY TudepeHIIPOBAHUSI U IPUMEHEHUE TTOHSTHS TPOU3-
BOJIHOM K MCCIIEJIOBAHUIO (PYHKIMH U OCTPOCHHUIO rpauKoB PYHKIIMMA.

3 Pa3znen 2. ®yHKUMH HECKOJIbKHUX MePeMEHHbIX. 3314l Ha BBIYUCIEHNE YaCTHBIX
MIPOU3BOIHBIX, TPOM3BOJHOMN MO HANIPABJICHUIO, TPAJIMEHTA U Ha UCCIIEJIOBAHHE DKC-
TpeMyMOB (PYHKITMI HECKOJIBKUX MEPEMEHHBIX.

4 Pa3znen 3. UuTerpasbHoe ucuucieHue. MeTobl BHIYMCICHHUS HEOMPEAEICHHbBIX
WHTETPAJIOB OT PA3IMYHBIX (QYHKITHH.

5 Brluncnenue onpeieIeHHbIX M HeCOOCTBEHHBIX MHTEIPAJIOB.

6 BrIunciieHne KpaTHbIX HHTETPaJIoB.




4.  YdeOHO-MeTOOAMYECKOEe U MHPOPMAIMOHHOE O0ecTieYeHne

4.1. HopmartuHblie 10KyMeHTbI U 'OCTbI

®I'OC 13.03.01. TemnosHepreTnka M TEIUIOTEXHHUKA (YPOBEHb OakanaBpuaTa), YTBEPKICH
nprka3oM MuHHUcTepcTBa 0Opa3zoBanus U Hayku Poccuiickoii ®eneparuu ot 28.02.2018 Ne
143

AxaneMuyecKuil yueOHbIH TuI1aH 1mo HanpasiaeHuto noarotoBku: 13.03.01 TernosnepreTuka u
teruiotexHuka. [Ipoduns: MHTEmIeKTYya bHbIe TEIUIOBBIE dHEprocucTeMbl. @opMa 00ydeHUs
— ouHas. 2023.

AxkazeMu4ecKuid yueOHbIH M1aH 1o HanpasiieHuto moAarotoBku: 13.03.01 TemnosHepreTrka u
terutorexauka. [Ipoduns: MHTENIeKTyanbHbIe TEIUIOBBIE SHEprocucTeMbl. Popma oOydeHus
—3aoyHas. 2023.

Vka3 Ilpesunenta Poccuiickoit @eneparuu ot 01.12.2016 Ne 642 «Ctpareruu Hay4yHO-TEX-
HOJIOTHYECKOTO pa3Butus Poccuiickon denepaunny».

[Tpuxa3z MunucrepcTBa 00pazoBanus U Hayku Poccuiickoit ®denepanuu ot 23.08.2017 Ne 816
«O06 ytBepxknenuu [lopsiika mpUMEHEHHUs OpPTraHU3alUSIMH, OCYIIECTBISIIOIIMMHE 00pa3oBa-
TEJbHYIO AEATEIbHOCTD, JEKTPOHHOTO 00yUYEeHUs, AUCTAHIMOHHBIX 00Pa30BaATEIbHBIX TEXHO-
JIOTUH MpU peaan3anuu 00pa30BaTeIbHBIX MPOTPaMM.

4.2. OcHoOBHas JuTEepaTypa

®uxtenromnsi [.M. OcHOBBI MaTeMaTUYECKOI'0 aHalIN3a: y4eOHUK /171 By30B, 15-€ u3s.,
crep. CIIO, Jlanb. 2023. Yacts 1. 444 c.

@uxtenronsl [.M. OcHOBBI MaTEMaTUYECKOT0 aHaIN3a: Y4eOHUK JUIs BY30B, 14-¢ u3n.,
crep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc maremaTnueckoro aHainusa. T.1. JuddepennmansHoe u UH-
TerpajibHOE UCUUCIeHUs QyHKIMN OJHONW nepeMeHHOM. Panpl: YueOHuk [DnekTpoHHBIN pe-
cypc]: yueo. - DnekTpoH. naH. - Mocksa: @usmariut, 2015. - 444 c. [Pexxum noctyna: URL:
https://e.lanbook.com/book/71994 - 3ar:. ¢ skpana. |

4.3. JlomoJHUTeJbHAs JUTEpaTypa

[Tuckynos H. C. JluddepennmanbHoe U HHTErpalbHOE MCUHUCIEHUS AJi BTy30B. B 2-x TO-
Mmax. M.: Unrerpan - IIpecc, 2009 — 416, 544 c. 180 3k3.

3y6koB B.I'., JIsxoBckuii B.A., Maptsinenko A.U., Munocies B.b., [lymkaps E.A. Kypc ma-
TEMATHKH JJIs1 TEXHUYECKUX BBICIINX y4eOHBIX 3aBeneHuil. Yactu 1-4. M.: MTTI1Y, 2012. 400
9K3.

Kparkuii kypc BbICIIEH MaTeMaTuKu [DIeKTpoHHBINH pecypc]: yueb. - DIEKTpOH. AaH. -
MockBa:  JamkoB u K, 2017. - 510 c. [Pexum pnocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa. ]

byrpos f1.C., Hukonbckuit C.M. Briciias marematrka: yu4eOHUK 17151 By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTerpanbHoe ucuncienne GyHKIUN OJHON U HECKOJIBKUX MepeMeHHbIX. Teopust mossi: Me-
TOJIMYECKHE yKa3aHHUs M BapUaHThl pacueTHo-rpaduueckux padot // boxyno M.A., bopo-
nuna C.U., [Tokazees B.B., Teym b.JI., Tkauenko O.N.. M.: MI'TY «MAMI», 2009.
Marematnueckuii aHanu3. Teopus npenenoB u qudQepeHaibHOe NCUUCIEHUE: OCHOBHBIE
MOJIOKEHUST TEOPHUH, METOANYECKUE YKa3aHUs U BapUaHThI pacdeTHO-rpaduueckux padbor //
bonynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.11. M.: MI'TY «MAMW»,
2009.


https://e.lanbook.com/book/93522

4.4. DaekTpoHHBIE 00pa3oBaTeIbHbIE PECyPChl

[TpoBenenue 3aHATUH U aTTeCTallMii BOBMOXHO B IUCTAaHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM CH-
CTeMBbI TUCTaHIMOHHOTO oOyueHus yHuBepcurera (CAO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoii «MaTeMaTrka» 3JIEKTPOHHBIX 0oOpaszoBarelbHBIX pecypcoB (DOP) mo BceM pasznenam
MIPOTpaMMBI:.

DNeMeHThl MATEMATHYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaau3a

HHTerpaibHOE UCYUCIIEHUE
(YHKIMI OJTHON TEpeMEHHOM
HuddepenunanbHoe ncancie-
HUE DYHKIMI HECKOJIBKUX TIe-
PEMEHHBIX

J1OnOJIHUTEIbHEIE TIIaBbI MaTe-

MAaTHYCCKOI'O aHaJIM3a

https://online.mospolytech.ru/local/crw/course.php?1d=3781

https://online.mospolytech.ru/local/crw/course.php?1d=3362

https://online.mospolytech.ru/course/view.php?1d=3592

Pa3zpaborannbie DOP BKII0OYatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsimok mpoBeaeHust padoT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMU PACIO-
PSOKEHUSIMU TIPOPEKTOPA 10 yueOHOM paboTe M/Iih EHTPOM y4eOHO-METOINIECKOI paboThI.

Kaxaplii cTyeHT oOecredeH WHAWBHIYyAIbHBIM HEOTPAaHWYEHHBIM JIOCTYIIOM K 3JICKTPOHHOU

ouobimmnorexe Mockosckoro ITonurexa

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

HHTepHeT-pecypchl BKIIOYAIOT YI4eOHO-METOAMUYECKUE MAaTepUAIIbl B JJIGKTPOHHOM BHJIE, TIPE/-

CTaBJICHHBIE Ha caiiTe mospolytech.ru B pazaene: «lleHTp MaTeMaTn4eckoro 0Opa3oBaHUsDy

(http://mospolytech.ru/index.php?id=4486, http://mospolytech.ru/index.php?id=5822);

[Tone3npie yaeOHO-METOAMYECKHIE U MHPOPMAITMOHHBIE MaTePHAITBI IIPEICTABIICHBI HA CATaX:
http.//exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHDOPMATMOHHO-TEIICKOMMYHUKAIMOHHON ceT « THTEepHET» JIsl OCBOCHUS

JUCLMIUIMHBL: www.matematikalegko.ru/studentu, www.i-exam.ru.

4.5. JIuueH3u0HHOE ¥ CBOOOTHO pacnpocTpaHsieMoe IPOrpaMMHoOe
ol0ecmeueHmne

Ne| HammenoBanue | PazpabGotuuk [1O | Joctymuocts (mu- | Ccbuika Ha Equnbiii peectp
(mpaBoobiaa- [IEH3UOHHOE, CBO- | POCCHUUCKHUX MPOTPAMM JIJIs
TEJh) 00JTHO pacmpo- OBM u B]] (npu Hamuuum)
CTpaHSIEMOE)
1 | Astra Linux [ OOO JIvuieH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_1d=9540
ACTPA" 36
2 | MoiiO¢uc OO0OO "HOBBIE JIvuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _1d=9433
TEXHOJIOI'MN" 75
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https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781
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.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

4.6. CospemeHHbIe IpodeccHOHAIbHBIE 0a3bl JAHHBIX U HH(pOpPMALMOH-
HbIe CIIPAaBOYHbIE CHCTEMbI

Ilepeuennb pecypcoB cetn UHTepHET, JOCTYNHBIX AJI5l 0CBOEHUS TMCUMILUINHBI:

Ne HaumeHoBaHue Cchblika Ha pecypce JocTynHocTh

NudopManmoHHO-CIIPABOYHbIE CHCTEMbI

HoctynHa B cetn UH-
TEpHET 0e3 orpaHuye-
HUMN

https://stackoverflow.co

Stack Overflow
m/

WNudopmannonnsie pecypcesl Cetu
Koncynbrantllnroc

http:// www.consultant.ru | loctymHo

[Topran ®@enepanbHbIX rocyaap-
CTBEHHBIX 00pa3oBaTeIbHBIX cTaH- | http://www.fgosvo.ru. HocrtymHo
JapTOB BhICIIETO0 00pa30BaHUs

JIEKTPOHHO-0UOJINOTEYHbIE CHCTEMBI

Jlanb https://e.lanbook.com/ Hocrynna B cetu Un-
TepHET 0e3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | loctynna B cetn Un-
ru/ TepHeT 0e3 orpaHuye-

1305071

IMpodeccuonanbubie 6a3bl JAHHBIX

ba3za qaHHBIX Hay4YHOU AIEKTPOH- http://www.elibrary.ru HoctymnHo
HOI OMOIHOTEeKU

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | locTynHo

MoJIUTEeMaTHYecKas peepaTUBHO-
o6ubnunorpaduueckas u
HayKoMeTpuieckas (OubmuomeTpu-
yeckas) 6aza JaHHBIX

5. MaTepuajbHO-TeXHUYECKOe o0ecnevyeHne I CIUTIUHBI

MartepuanbHO — TeXHUYEcKas 0a3a yHUBepcuTeTa 00ecreynBaeT MpoBeIeHnEe BCEX BUIOB
3aHSTHH, TPEyCMOTPEHHBIX YUYECOHBIM IUIAHOM, U COOTBETCTBYET JACUCTBYIOIIUM CAHUTAPHBIM U
MIPOTUBOMOXKAPHBIM MPABUTIAM H HOPMaM.

Kadenpa «MaremaTrka» He pacronaraeT COOCTBEHHBIM ay TUTOPHBIM (DOHIOM U UCTIONb-
3yeT yueOHbIE ayAUTOPHH U3 001Iero (JOH/Ia YHUBEPCUTETA.
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http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

[Tpu HEOOXOAUMOCTH JIJIsl MPOBEACHUSI UHTEPAKTUBHBIX IPAKTUUECKUX 3aHATUHN HCIOJb3Y-
IOTCSI KOMIIBIOTEPHBIE KJIAaCChl yHUBEPCUTETA.

6. MeToanueckue peKOMeHAalMU

6.1. Meroauyeckue peKOMEHIAIUHU AJIS NPenoaaBaTesis
10 OPraHu3anuu 00y4eHust

[Ipexne Bcero, ciieayeT oOpaTUTh BHUMAHUE CTYAEHTOB Ha TO, YTO MPAKTUYECKU BECh U3Y-
yaeMblil UMU MaTepuai He TpeOyeT Kako-1100 CreranbHOM (OMOIHUTEIbHON) MOATOTOBKU U
BITOJIHE MOKET OBITh YCIIEIIHO U3y4YeH, €CIIU CTYACHTHI OyAyT MOCEIIaTh 3aHITHS, CBOCBPEMEHHO
BBITMOJIHATH JOMAIIHHE 33aHHsI ¥ I0JIb30BaThCA (IIPH HEOOXOIMMOCTH ) CUCTEMOM IMJIaHOBBIX KOH-
CyJIbTAIIMi B TEUCHUE KAXKIOTO ceMecTpa. Boreamive B Kypc MaTaHaan3a pa3Jeibl sIBISIOTCS
KJIACCHYECKHUMH, B TO K€ BPEMs OHU MIPAKTUYECKH OPUEHTHUPOBAHBI, TAK KaK UMEIOT IITUPOKOE pac-
MPOCTPAHEHHUE JIJISl PEIICHHS Pa3HOTO POJIa 3a/1a4 BHYTPU CaMO MaTEMAaTHUKHU U MPUKIAIHBIX 3a-
nad. MIX ocBOEHHE MOMOKET CTyJIEHTaM JOTMYECKH BEPHO, apryMEHTHUPOBAHO U SICHO CTPOUTH
YCTHYIO M IUCbMEHHYIO PEUb, YCIICITHO MPUMEHITh HAKOIUICHHBIC 3HAHUS B TIPOPECCHOHATBHON
JESTEIIbHOCTH.

Heo6xonmuMo ¢ camoro Hauana 3aHATHH PEKOMEH/I0BATh CTYACHTaM OCHOBHYIO U JIOTIOJI-
HUTEJIBHYIO TUTEPATYypPy, a B KOHIE CEMECTPa JaTh CHUCOK BOMPOCOB JJISl TOJATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHATHH 110 JUCIUILTAHE CIIEAYET 0053aTeIbHO MPOUH()OPMHUPOBATH CTYICH-
TOB O BUJE B (popMax TeKyIeld U MPOMEKYTOYHON aTTECTAUN IO TUCIUIUINHE, CPOKAX UX TPO-
BEJICHMUSI, YCIIOBUSAX JIOMYCKA K MPOMEKYTOYHON aTTeCTalluu, IPUMEHSIEMBIX BUAAX MPOMEKY-
TOYHOT'O KOHTPOJIS.

N3noxeHne TeOpeTMUECKOro MaTepHalia JOJKHO COMPOBOXAATHCS WIUTFOCTPATHBHBIMHU
puMepamu, THIATEIIbHO OTOOPaHHBIMU MPETIOaBaTeIeM TaK, YTOObl TEXHUUECKHE TPYIHOCTH U
BBIKJIAJIKH [IPU PELIEHUH 33J]Ja4l HE OTBJIEKAJIHU OT TJIABHOTO: OCMBICIIEHUS UJIEU U CYTH IPUMEHS-
eMbIX MeTo10B. CrieyeT Bcerja yKa3blBaTh MPUMEPHI MPAKTHYECKOTO TPUMEHEHUSI PAaCCMOTPEH-
HBIX Ha 3aHATHSIX ypaBHEHUU U GOpMYIL.

[IpakTrueckue 3aHATHS JOJKHBI OBITH OPTaHU30BAHBI MIPEMO/IaBATENIEM TaKUM 00pa3oM,
YTOOBI OCTABAJIOCHh BpEeMs Ha MEPUOAMYECKOE BBHIMOIHEHHE CTYIEHTAaMU HEOOJBIIONH CaMOCTOs-
TETHHOM padOThI B ayUTOPUH ISl IPOBEPKU YCBOEHUS M3JI0KEHHOTO MaTepHara.

[IpenogaBaTens, BeQymuid MPaKTUYECKUE 3aHATHS, JOJKEH COTTIACOBBIBATh YUEeOHO-TEMa-
TAYECKHH TJIaH 3aHATHH C IEKTOPOM, UCTIOIB30BaTh €IMHYIO CUCTEMY 0003HAUCHUM.

[IpenogaBatento cueayeT AO0OMBATHCS CHCTEMATHYECKONW HENMPEPBIBHON PaOOTHI CTYICH-
TOB B TEYCHHE CEMECTPA, HEOOXOIMMO BBISIBIISITH CUIIBHBIX CTYJICHTOB U MMPUBJIEKATh MX K HAYYHOU
paboTe, K y4acTHIO B pa3HOTO po/ia OJIMMITHATaX U KOHKypcax.

CTyneHT MODKEeH ONIyIaTh 3aMHTEPECOBAHHOCTH MPETOIaBaTeNsl B JOCTIKCHUH KOHEU-
HOTO pe3yJibTaTa: B MPUOOPETEHUH OOYYAIOIIUMUCS TMPOUYHBIX 3HAHUMN, YMEHHH W BIIaJCHUS
HaKOIUIEHHOHN MH(pOpMAaIMEH s peleHus 3a71a4 B Mpo(heCCUOHATBHOM NeITeTbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH

[IpoBeneHue 3aHATHIA U aTTECTAIlMH BO3MOXKHO B JMCTAHIIMOHHOM (hopmaTe ¢ MpuMeHe-
HUEM CHCTEMbI TUCTaHIMOHHOro o0yueHus ynusepcutera (CO-LMS) Ha ocHoBe pa3paboTaH-
HBIX Kadeapoi «MaremaTrkay 3JIeKTPOHHBIX 00pa3oBaTenbHbBIX pecypcoB (DOP) mo Bcem pazae-
JaM mporpammsl (cwm. 1. 4.4).

[Topsnox npoBeneHust paboT B IUCTAaHIIMOHHOM (hopMaTe yCTaHABIUBAETCS OTACIbHBIMU
pacropsKeHUsIMU TIPOPEKTOpa MO yueOHO# paboTe W/Miu LIEHTPOM y4eOHO-METOIUYECKO pa-
OOTHI.

6.2. MeTozmquKne YKazaHus 1Jis Oﬁy‘lalOIl.[I/lXCﬂ 10 0OCBOCHHUIO
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JTUCIHHIIINHBI

Paznen 1: nudpdepenunanbHoe ucunciaeHne GyHKIUil 0THOM MepeMeHHOM

[Ipu uzyuenun nuddepeHantbHOro ncuucaeHus GyHKIui OqHON IepeMeHHON 00paTUTe
BHUMaHUE Ha MOHATHE Mpeena GyHKIMKA B TOYKE U METOBI ero BeraucieHus. [Ipenen — ogHo u3
OCHOBHBIX MOHATUN MaTeMaTH4ecKoro aHanusa. [lpu BblUMCIeHMM TPeesioB (YHKIMH HAJO,

NPEeXJIe BCEro, BBISCHUTH XapaKTep HEONPEIeICHHOCTH 9 , it ,0-00,00—00,1° |. Yro6e
o0

OBJIAJICTh TEXHUKOM PEIICHUs 3a/1a4 Ha BBIYHUCIICHUE MIPEICIIOB, HAI0 3HATH JIBA 3aMEYaTeIbHBIX

npezena, TabIHIly SKBUBAJICHTHBIX OECKOHEYHO MaJbIX, MpaBmiIo JlonuTans, pa3inyHble IpUeMbl

PACKPBITHSI HEOTIPEICIICHHOCTEH B 3aBUCUMOCTH OT BHJa (YHKIIMU U PEIIUTH JTOCTATOYHO OO0JIb-

I0€ KOJMYECTBO 33/1a4.

[Ipu W3y4eHUH TeM, MOCBSIIECHHBIX MPOM3BOAHON W AuddepeHnnany (GyHKIUH, HATO0
OCMBICIIMTh UX T€OMETPUYECKHIA CMBICIT, IOHUMATh pa3indre MeXIy HUMU (quddepeHmnuan - 3To
TJIaBHAs JIMHEWHas 4acTh npupaiieHus Gyakuun). TBepao 3HaTh (Kak Ta0IUIly YMHOXKEHU) Gop-
MyJbl auddepeHInpoBaHIsl OCHOBHBIX JIEMEHTAPHBIX (YHKIMK U MpaBuia qudQepeHpoBa-
HUs (BCe, KOHEYHO, HO 0COOCHHO MpaBuiio quddepeHInpOBaHMs CIOKHON PyHKINN).

OOparuTe BHUMaHKE TaKkKe HAa 0COOEHHOCTH MU depeHInpoBaHns (PYHKIIHA, 3aJaHHBIX
B HESIBHOM (hopMe, TapaMEeTPHUECKH, Ha IPUEM Jorapudmudeckoro auddepeHnupoBanus.

Cremyer 4eTKO 3HATh U YMETh IPUMEHSTH aJlTOPUTM HCCIIEJOBaHUS (PYHKIUI U MOCTpOe-
HUS TpaUKOB: oNpe/ieieHUEe TOYCK pa3pbiBa (M UX KiIacCU(UKAIUIO), aCHMITOT Ipaduka (BepTH-
KaJbHOH, HAKJIOHHOW, TOPU30HTAJIHLHOH ), HEOOXOIMMBIE M IOCTATOYHBIE YCIOBUS MOHOTOHHOCTH
(GYHKIIHH, CYIIECTBOBAHUS JIOKAILHOTO YKCTPEMYMa, MMPOMEKYTKOB BBITYKJIOCTH M BOTHYTOCTH
(GYHKIIUHM U TOYEK reperuoa.

Pa3nea 2: nuddepennnanbHoe ncuucaeHne PyHKIMNA HECKOJIBKUX IePEeMEeHHbIX

HpI/I HN3YYUYCHUU NAHHOTO pa3Jeiia O6paTI/ITe BHHUMAaHHUC HA TO, YTO (I)YHKLII/ISI ABYX IICPEMCH-
HBIX UMECT HaFJIﬂ)IHBIfI F@OMCTpI/I‘ICCKI/If/'I CMBICJT — 3TO NOBEPXHOCTD B TPEXMCPHOM IIPOCTPAHCTBE
Ha,[[O OCMBICJIINTD MOHATHUA YaCTHBIX IPOU3BOJHBIX U ITOJIHOTO ,Z[I/ICI)(I)CPCHI_[I/IEU'IEI 1 0COOCH-
HOCTBh HUX BBIYHMCIICHHA, OBJIAJCTh TEXHHUKON BBIUMCIICHUS IMPOU3BOAHBIX OT CIIOJKHOM q)YHKHI/II/I

HECKONBKUX TIepeMeHHbIX. CieyeT 06paTuTh BHUMAHHE HA TO, uTo s Gynkmun Z = z(X, )
2 2
. 0z 0z
CMEIIaHHbIE YaCTHBIE IPOU3BOIHBIE BTOPOTO MOPSIKA PABHBI MEKLY COOOIA: = (Teo-

Ox0y - Oyox

pema IlIBapuia), To ecTh NOpsAA0K JU(PepeHIIMPOBAHUST HE UMEET 3HAUCHUSI.

Jlnst yHKIMU HECKOJIBKUX MTEPEMEHHBIX CKOPOCTh M3MEHEHUS (PYHKIIUHM B IPOU3BOJILHOM
HAIpPAaBJIEHUU XapaKTepU3yeTcsl MPOM3BOAHOMN 110 HANPaBJIEHUIO, & HaHOOJbIIAas CKOPOCTh U3Me-
HeHMs QyHKIMU OyZeT B HalpaBJIEHUH BEKTOPA IpalueHTa.

Crnenyet oOpaTuTh B 3TOM TeMe BHUMAaHHE Ha HEOOXOAUMOE U JOCTaTOUYHOE YCJIOBHUS Cy-
IIECTBOBAHUS IKCTpEMyMa (PYHKIIMU HECKOJIBKHUX ITePEMEHHBIX.

Paznen 3: uHTErpajibHOE HCHHUCICHHUE
B uHTerpaspbHOM HMCYHCIEHUU pelaeTcs 3ajada, 0OpaTHOM TOM, KOTOpasl paccMaTpuBa-

nach B Iu¢depeHratb-HOM HCUUCIEHHH: HE0OX0IMMO HalTH s naHHo# ¢pyskmuu f (X) Ta-

KyI0 (DyHKIIMIO, TPOU3BOIHAS OT KOTOPOM Obliia ObI paBHA 3aaHHON. HTEerpupoBanue GyHKIUH
— JIOCTaTOYHO CJIOXHBIN pa3zien MaTEMAaTUKH, OBJIAZAETh KOTOPBIM MOXHO TOJBKO, €CJIU CTYAECHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJIMYECTBO HHTETPATIOB PA3HOI0O THIIA.
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Hano tBepao 3HaTh TaOaMIly MHTErPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKLIUH, OCHOB-
HbIE€ METO/Ibl HHTEIPUPOBAHUS (3aMEHa ITEPEMEHHOH, MOJIBEACHUE MO 3HAK Ju(depeHImaina, H-
TErpUpPOBAHUE 10 YACTSIM, IPUEMBI BBIYUCIICHUSI HHTETPAJIOB OT PAalMOHAIBHBIX ApoOeil, OT pas-
HOTO THIIa TPUTOHOMETPUYECKUX (PYHKLINH).

Hazno ocMmbIcauTh €IMHCTBO MOAX0AA K IIOCTPOEHUIO ONPEIEIICHHBIX, KPATHBIX, KPUBOJIH-
HEHHBIX, [IOBEPXHOCTHBIX MHTErPAIOB — IIOCTPOCHUE HEKOTOPOM MHTErPajIbHOM CyMMBI U IIpe-
JIEJIBHBIN IEPEXO.

3HaTh TEOMETPUUYECKUI CMBICIT U OCHOBHYIO (hOpMYJTy BBIUUCIICHUS ONPEICICHHBIX HHTE-
rpanoB — popmyisty Hetotona — JleiitbHuna, reomerpuueckue U pu3nuecKue MpuaokKeHus onpee-
JICHHBIX ¥ KPAaTHBIX MHTErPAJIOB, YMETh HAXOJHUTh IUIOMIAb TNIOCKON (UTYpHI, [UIMHY KPUBOM,
00BbEM U IIOLIA/Ib OBEPXHOCTH TEJ BPAILlEHUS.

7. @OH/ OLIEHOYHBIX CPEACTB

@OHJ1 OLIEHOYHBIX CPEACTB IpenacTaBieH B [Ipunoxenun 2 k padodeil nporpaMMe U BKIIIOUAET
pa3aelbl:

1. MeTo1p1 KOHTPOJIS U OLICHUBAHUS PE3yJIbTaTOB O0yUYEHUSI.
2. lllkayia ¥ KpUTEPUU OIICHUBAHUS PE3YIbTATOB OOYICHHUS.
3. O1ieHOYHBIE CPEICTBA.

3.1. Texymuii KOHTPOJIb.

3.2. IlpoMexyTouHas aTTecTalus.
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Ilpunoscenue 1

1. TemaTu4ecKui IJIaH JUCHUILINHBI «MaTeMaTHYeCKNi AaHAJIU3» 110 HANPABJIEHUIO TOATOTOBKH

13.03.01 Tenjio3HepreTuKka U TEIVIOTEXHUKA

[Ipoduns

I/IHTeJIJIeKTyaJIbHLIe TEIJOBbLIC JHEPIOCUCTEMBI

(0axanasp)

dopMma 00yyeHHUs - OUHAS
I'ox natopa 2023/2024

n/n

Pa3pen

Cemectp

Henean

Cemectpa

Buabi yueOHoli padoTsl,

BKJIIOYasl CAMOCTOSATEIbHY IO
padoTy CTy1eHTOB,

U TPYAOEMKOCTH B Yacax

Buasbl camocTosiTeJIbHOM pa-

00ThI

CrtyneHnTroB

DopmbI
arrecra-
107071

J | IVC | JIa6 | CPC | KCP

K.P. | K.IL

PI'P

Pe-
de-

par

K/p

Bropoii cemecTp

1.1

Pazgen 1. IndPepenuunanbnoe uc-
yuciaeHue GyHKuun 0IHON nepeMeH-
HOM. YnciioBas 1ocien0BaTeIbHOCTb.
ITpenen uncinoBoil MoCIe10BaTENILHOCTH
U ero cBorcTsa. [IpaBuna npeneasHOro
nepexona. Oynxmus. [Ipenen pyHkumu.
Teopemsl 0 npenenax QyHKIUH.
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Boiaaua 3agauuii PI'P Ne 1 o mate-
MATHYEeCKOMY aHAJN3Y.

1.2

IlepBblif 1 BTOpOH 3amedaTesibHbIE pe-
nenbl. beckoHeuHo Masble 1 0eCKOHEYHO
0oJbIIME BEIWYMHBL. DKBHUBAJCHTHbBIC
0OECKOHEYHO MaJjible BEJTMYUHBI. Packpbl-
THE HEeOIpeIeJICHHOCTEN pa3HOro THIIA.

1.3

HenpepsiBHOCT (D)yHKIMI B TOUKE U HA
npoMexyrtke. OIHOCTODOHHHME — IIpe-
nenbl. Touku paspbiBa (yHKLUMH, HX
KJaccuukanms.

1.4

[TpousBonnas ¢yskmuu. ['eomerpuue-
CKMH M MEXaHMYECKHU CMBICI MPOU3-
BonHOM. [IpaBuna nuddepenupoBanms
U (HOpMYJIBI BBIYHCIICHUS TPOU3BOIHBIX.
Tabnuua mpou3BOAHBIX OCHOBHBIX 3JIe-
MeHTapHbIX QyHkimii. Texuuka qudde-
PEHLIPOBAHUS

1.5

Huddepennman. [IpousBonnsie u nud-
depeHnuansl BeICIIUX mopsakoB. [Ipu-
OJIKCHHBIC BBIYHCICHUS C TTOMOIIBIO
muddepeHIanos.

1.6

ITpaBuio Jlonurans. ®opmyna Tewnopa.
Paznoskennss 0OCHOBHBIX OJICMCHTApPHBIX
¢yukuii o gopmyne Teitnopa. Ilpu-
OJIM)KEHHBIE BBIYHUCIEHHUS C IIOMOIIIBIO
dbopmynsr Telnopa.

1.7

OcHoBHBIE TeopeMbl U hepeHIHaTb-
HOIO  HWCYHuClIeHUs. MOHOTOHHOCTb
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¢ynkuuu, skerpeMymbl. Heo6xonnumeie
U JIOCTaTOYHBIC YCJIOBUS MOHOTOHHO-
CTH, JIOKAJIBHOTO 3KCcTpemyMa. Mccneno-
BaHME BBITYKJIOCTH rpaduka QyHKINH.
Touku neperuoa.

1.8

OO6mas cxema rccae10BaHus (PyHKITUH 1
noctpoeHuss ee rpaduka. CpolicTBa
(GyHKUMH, HEMpEephIBHBIX HAa OTpPE3Ke.
HauOonpiiee 1 HauMeHbllee 3HAYCHUS
(GYHKIIMM Ha OTpE3KeE.
CamocrositesbHas pabora Nel Ha ce-
MHHape 1o (pyHKUUAM OJHOM mepe-
MEHHOM

1.9

Pa3znen 2. DyHKIUA HECKOJBLKHUX Tie-
pemMeHHBbIX. [Ipenen u HEMpPEepHIBHOCTD.
OCHOBHBIE  CBOWMCTBa  HEMPEPHIBHBIX
byukuii. Yactueie mpousBoausie. [om-
HbII U depennnan.

Boigaua 3aganuii PI'P Ne 2 mo dyHk-
IUAM HECKO0JbLKHX NepeMeHHbIX

1.10

[TpousBoaHBIE CIOXKHON (YHKIIUU He-
CKOJIBKMX II€pEMEHHBIX. YacTHBIE IpO-
U3BO/IHbIE U AuddepeHnanbl BHICIIUX
nopsakoB. Teopema IllBapua. IIpous-
BOJ[HAs 110 HANPAaBIICHUIO. [ panueHt.

10

OKkcTpeMyM QYHKIIUU HECKOJIBKUX Tepe-
MeHHbIX. HeoOxoaumble 1 ToCTaTOUYHbIE
YCIIOBHS SKCTPEMYMa.
CamocrositenbHas padora Ne2 Ha ce-
MHHape N0 (QYHKIUSM HeCKOJbKHX
nepeMeHHBbIX

11
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1.12

Pa3nes 3. UHTerpasibHoOe HCYHC/ICHUE
ITepBooOpasnas. Heonpenenenuslii uH-
Terpan u ero cporcrea. Tabnuia wHTE-
rpaJIoOB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢yHkuuii. MeTos HEmOCpeACTBEHHOTO
WHTErPUPOBAHUS.

Boiiaua 3aganmnii PI'PNe 3 no unTe-
rPAJbLHOMY HCYHUCJICHHIO

12

1.13

HuTerpupoBanue C MOMOIIBIO 3aMEHBI
MEePEMEHHOM, MOABEACHUEM IO/ 3HAK
muddepennuana. Meroa MHTErpUpoBa-
HUS 110 YaCTSIM

13

1.14

HuTerpupoBanue panyoHaJIbHBIX JIPO-
0eli MHTEeTPUPOBAHNE HEKOTOPHIX BUJIOB
UPPALUOHATBHBIX U TPUTOHOMETpHYE-
CKUX (DYHKITHIA.

14

1.15

3ajauu, OpUBOJSAIINE K MOHATUIO OIpe-
JieJIeHHOTro uHTerpaia. CBolicTBa ompe-
JneneHHoro unrerpana. dopmyna Hero-
ToHa-JleiiOHMIa. 3aMeHa epeMeHHOoI 1
MHTETPUPOBAHUE TI0 YacTAM B OIpeJe-
JICHHOM HHTerpajie

15

1.16

[TpunokeHuss OMpPENeIeHHOTO HWHTe-
rpajga B TCOMETPHH U MEXaHUKE (BBIUHC-
JeHue IUIomaze TmiIockux — Quryp,
JUTMHBI KPUBOH, 00bEMOB, TIOIIA/IeH TT0-
BEPXHOCTH).

16

1.17

HecoOcTBeHHbIE MHTErpaibl NEPBOrO U
BTOPOT'0 pOJA, UX CBOMCTBA.

17

1.18

3ana4yu, NpUBOJALINE K KPAaTHBIM MHTE-
rpajaM. JIBOWHOW W TPOWHOW HHTe-

18
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rpaJibl, UX CBOWCTBA. Bbruncienue ABou-
HBIX MUHTETPAJIOB CBEJICHUEM K MOBTOP-
HBIM. ['eomerpuueckne u (QuMvecKue
MIPUJIOKEHUS KPATHBIX HHTErPAJIOB
KonTposbHoe TeCTUPpOBaHUE

dDopMa aTTecTalHU 19-21
Bcero yacoB o AucuuIInHe 3
18 | 54 72 3 cam
PI'P )
pao.
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TemaTuyeckuil IJIaH TUCHUILVINHBI «MaTeMaTHYeCKUIl aHAJN3)» M0 HANIPABJIEHUIO OATOTOBKHU
13.03.01 Tenjio3HepreTuKa U TEIVIOTEXHUKA

[Tpodunp

(0axkanaBp)

3aounas ¢popma o0OyueHus

I'ox nadopa 2023/2024

I/IHTC.]IJICKTya.]IbHBIe TECIIJIOBBIC OHEPIrOCUCTEMBI

Buabl yueOHoi padoThl,

Buabl camocTosiTeIbHOM pa-

BKJIIOYASl CAMOCTOSITEJILHYIO pa- GOTLI ®opmbI aT-
a = 00Ty CTYJIEHTOB TeCTAUMHU
Ne 5 § = ’ CryaeHToB
Pazpen 2 2 32 H TPYI0EMKOCTH B Yacax
n/n 5 g =
@ = QO Pe-
J | II/C | Jad | CPC | KCP | K.P. |KIIL | PTP| ¢e- [ K/p| I 3
par
Bropoi cemecTp
Pazgen 1. [Iuddepenumansaoe
L1 ycuncrenne GbyHKIUH OTHOM TTe- 2 2 16
PEMEHHOM.
0O0630p 3a7a4 epBOTO pasuena
1.2 Brigaua 3amanuii PI'P Ne 1 mo ma- 2 4 16 +
TEMaTHYECKOMY aHaJIH3y.
1.3 | Pazgen 2. @yHKOMM HeCKOJIb- | 2 2 16
KHX MepeMeHHBbIX
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1.4

O030p 3amau 1Mo (QYHKIHSIM He-
CKOJIKHX ITePEMEHHBIX

Brimaua 3amagumit PI'P Ne 2 mo
(GYHKIHMSIM HECKOJIBKUX TIEPeMEH-
HBIX

16

1.5

Pa3nen 3. UnterpajbHoe ucumc-
JIeHHe

Brigaua 3amanuii PI'P Ne 3 mo un-
TerpajibHOMY HCUUCICHUIO

16

1.6

O0630p 3amau MO HEONpPEIENIEH-
HBIM, OTPEACIICHHBIM M Heco0-
CTBEHHBIM HHTETpajlam

16

1.7

OO030pHas JeKuus MO KpaTHBIM
UHTETpaiaM

16

1.8

O0630p 3a1a4 MO KpaTHBIM HHTE-
rpaixam

12

®opma arTecTaluu

19-21

Bcero 4yacoB nmo jucuMIJInHe

12

124

PI'P
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYeCKHN aHAJIN3)»

Hampasnenune noarorosku: 13.03.01 «TemnosHepreTuka v TEMIOTEXHUKA.
[Tpodwib: «MHTENIEKTyalIbHbIE TEMJIOBbIE YHEPIOCUCTEMBI». 3a04Has
®opMbl 00yUEHHUS: OUHAs, 3a04HAs.

Kadenpa: «Maremarukar

1. METOZ[LI KOHTPOJISA 1 OMCHUBAHUA PE3YJIbTATOB Oﬁy‘IEHI/Iﬂ

JInst KOHTPOJISL yCIIeBa@MOCTH M KauecTBA OCBOCHHUS AUCIMIUIMHBI HACTOSILEH MTPOrpaMMoit
IPEyCMOTPEHBI CIIETYFOIINE BUABI KOHTPOJISA:
- KOHTPOJIb TEKYIEH yCIeBaeMOCTH (TEKYIIHi KOHTPOJIB);
- IPOMEXYTOYHAsl aTTecTalus (3K3aMeH).

2. lllxaJia 1 KpUTEPUHN OLCHUBAHUSA Pe3yJbTATOB 00y4YeHHS

®opmMa NPOMEKYTOYHON aTTECTANMHU: IK3AMEeH

[IpomexyTouHas arTectanus o0yyaromuxcs B (popMe 3K3aMeHa MPOBOAUTCS 1O pe3yIbTaTaM
BBITNIOJTHEHUSI BCEX BUJIOB yUeOHOW paboThl, MPEyCMOTPEHHBIX YUEOHBIM IIJIAHOM I10 IaHHOM AMCIIH-
IUIMHE, TP 3TOM YYMTBIBAIOTCS PE3YyJIbTAaThl TEKYLIErO0 KOHTPOJIS yCIEBAEMOCTH B TEUCHHE Ce-
MecTpa. OneHKa CTEeNeHH JOCTHXKEHUS 00yJarolllMMUCS MJIaHUPYEMbIX pe3yibTaToB OOy4eHHUs 110
JUCLHUIIIIMHE TIPOBOAUTCS MPENOJABaTeIeM, BEAYIIUM 3aHATHS 110 JUCHUIUIMHE METOJ0M JKCIIepT-
HOM oneHKH. [1o uroram nNpomMeKyTO4HOW aTTECTALMU 10 IUCHUILIMHE BBICTABIISIETCS OLIEHKA «OT-
JUYHO», «XOPOLIO», «YAOBJIETBOPUTEIBHO» HUIIU «HEYOBIETBOPUTEIBLHO.

IIkana oueHNBaHUA Onucanne

BeinonHeHsl Bce 00si3aTesIbHbIE YCJA0BHSI NMOATOTOBKHM CTYy-
JAeHTa K NPOMEKYTOYHOH aTTeCTAlMH, IPEIYyCMOTPEHHBIE
porpaMMoi quctUIuInHel. CTyIEeHT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB MTOKA3aTeNsIM, IPUBEJCHHBIM B
OTan4HO TabynLax, onepupyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HaBbIKaMU, PUMEHSET UX B CUTyal[UsX MOBBIIIEHHOW CIOXHO-
ctu. Ilpm sToM MoOrytr OBITH JNONYILIEHBl HE3HAUYUTEIbHBIE
OIIMOKH, HETOYHOCTH, 3aTPyJHEHHs IMPH IMEepeHOoce 3HaHWM u
YMEHHI Ha HOBbIE, HECTaHJAPTHBIE 3a/1a4H.

Xopoo BeinonHeHsl Bce o0si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAeHTa K NPOMEKYTOYHOH aTTecTAlMH, IPETYyCMOTPEHHBIE
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nporpaMMoil TucHUIUIMHBL. CTyIEeHT IeMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, YMEHUH, HABBIKOB MTOKA3aTENsIM, IPUBEJACHHBIM B
TabynIax, onepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIKaMu. B To e Bpemsi pu OTBETE JIOMYyCKAaeT HECYIIECTBEH-
HbIE MOTPEIIHOCTH, 33/1aUd PeIlaeT C HeJlIoYeTaMH, HE BIIUAIO-
IIMMU Ha OOIIUI X0/ PelICHHUs.

Y 10BIETBOPUTETIBLHO

BrinonHeHsl Bce o0si3aTesIbHbIe YCJI0BHSI NMOATOTOBKHM CTYy-
JAEHTA K INPOMEKYTOYHOM aTTeCTAllUH, IPEIyCMOTPEHHBIE
nporpaMMoil quciuIuinHbel. CTyI€HT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMECHUH, HABBIKOB I10KA3aTENISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBbIkaMu. Ho noka3piBaeT HerayOoKue 3HaHMs, IIPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OHAKO B POp-
MYJIMPOBaHHM OTBETA OTCYTCTBYET JOJIKHAs CBSI3b MEXK]y aHa-
JIM30M, apryMEHTAlMel U BBIBOJAMH, B PEUICHUU 3a7a4 MOTYT
cozepxkatbes rpyObie ommOKu. J{71s moTydeHus MPaBUIBLHOTO OT-
BeTa TpeOYyIOTCs YTOUHSIOLIME BOIPOCHI.

HeynosnersopurensHo

He BbinosiHEHbI 00s13aTeIbHBbIE YCJOBUSI NMOATOTOBKHM CTY-
JAeHTa K NPOMEKYTOYHOH aTTeCTAMHU, IPEIYyCMOTPEHHBIC
nporpammoit aucuurueel, MW cTyneHT neMoHCTpupyer He-
IIOJIHOE COOTBETCTBUE 3HAHWM, YMEHUM, HABBIKOB IIPUBEICHHBIM
B Ta0JIMIaX, JOMYCKAOTCS 3HAUNTENIbHBIE OIIMOKH, IPOSIBIISIETCS
OTCYTCTBHE 3HAHHUM, YMEHUM, HAaBBIKOB II0 PAAy IOKa3aTeseH,
CTYIEHT UCIBITBIBACT 3HAYUTEIIbHBIE 3aTPyAHEHUS IIPU OIEpU-
pPOBaHUU 3HAHUSAMU U YMEHUSIMU.

3. OueHo4HbIe CpeACTBA

HanmenoBanue
OLIEHOYHOTO Cpel-
CTBa

/1

IIpencrasnenue oue-
HOYHOI'O CPEJCTBA B
DOC

Kpatkast xapakTepuCTHKa OIICHOYHOTO
cpezcTBa

1 KonTponbhas (ca-
MOCTOSITEJIbHAS)
pabora

(KP)

CpencTBo NMpOBEPKH YMEHMM MPUMEHATH
IIOJIyYEHHBIE 3HAHUS [l PELICHUS 3a1a4
ONPEJEJICHHOIO THUIIA II0 TEME HIU pa3-
Jeny

KonTposbHbie 3a1a-
HUSI

2 | PacuetHo-rpadu-
yeckas padora

(PTP)

CpencTBO TIPOBEPKH YMEHHU MPUMEHSTH
MOJTyYCHHBIE 3HAHUS 110 3apaHee orpeje-
JICHHOM METOAMKE JUIs pEeLICHUs 33134
WIM 33JaHUi 10 MOAYJIO WM JHCLU-
IUTMHE B LIEJTIOM.

Kommnekr 3amanmit
JUIs BBIIIOJTHEHUS pac-
YeTHO-TpapUIeCcKOi
paboThI
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YceTHbIi onpoc co-

OeceqoBaHue,
(YO)

CpencTBO KOHTPOJIS, OPTraHU30BaHHOE KaK
crienMaibHas Oecesia mearorndeckoro pa-
OOTHUKA C OOYy4aronIMMCsl Ha TEMBI, CBS-
3aHHBIC C U3y4aeMO TUCIUILTMHOM, 1 pac-
CUHUTAHHOC HAa BBIACHCHUC 06’beMa 3HAHUU
o0yyJaromierocsi Mo ONpeeiIeHHOMY pas3-
Jieny, TeMe, Ipo0IeMe U T.11.

Bomnpocsl 1o
TeMam/paszenam Juc-
LUTUTHHBI

Tect

(T)

Cucrema cTaHIapTU3UPOBAHHBIX 3a/1aHUM,
M03BOJIAIOIIAs aBTOMATU3UPO-
BaTh IPOLENYypy U3MEPEHUs YPOBHS 3Ha-
HUHN ¥ yMEHUI 00y4aroIerocs.

Bapuanr Tecra

DK3aMeHalMOHHbIE
ouersl

CpencrBo MpPOBEpKHM 3HAHUM, YMEHUH,
HABBIKOB. MOKET BKIJIIOUATh KOMILIEKC T€O-

DK3aMeHalMOHHBIE
OuJIeThI

PETUYCCKUX BOIIPOCOB, 3ala4d, IIPaKTHUYC-

(OB) .
CKHUX 3aJaHHU.

3.1. Tekymuii KOHTPOJIb

O1eHOYHBIE CPECTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH BKIFOYAIOT KOHTPOJIBHBIE BOTIPOCHI
U 3a7aHus B popMe OJTaHKOBOTO TECTUPOBAHMS ISl KOHTPOJISI OCBOCHHUST 00YUYAIOIIMMUCS Pa3JIeioB
JUCLUIIIUHEL, pueM PI'P.

Conep:xanue pacueTHO-TpauuecKux padoor.

PacuerHo-rpajpuueckas padora Nel no auddepeHunanbHOMy HcUMCTeHUI0 PyHKUMA OXHOMI
NepeMeHHOH

Kpartkoe copepkanue 1 3Tarbl pacdeTHO-rpaduueckoil paboThl:
[Ipenen yncnoBoil MocCne10BaTENbHOCTH, IIpeien (PyHKINU.
HccnenoBanue GyHKIMH Ha HEIPEPHIBHOCTb.

Boruncnenue npon3BoAHbIX QYHKINH.

HccnenoBanue GyHKIMH, TOCTPOCHUE TPa(UKOB.

PacuetHo-rpaduyeckas padora Ne 2 no pyHKUMAM HECKOJIbKHUX IlepeMEeHHbIX.

Kpartkoe copeprkanue pacueTHO-rpaduueckoit paboThI:
@OYHKIMY HECKOIBKUX NepeMEHHbIX. YacTHbIe TPpon3BoAHbIE. [IpOM3BOHBIE OT CIOKHBIX (PYHK-
ruil. [Tpon3BoiHas 110 HANIPABICHUIO U TPAIUEHT. DKCTPEMYM (DYHKIIUH JBYX IT€PEMEHHBIX.

PacuetHo-rpaduyeckasi padora Ne 3 1o HHTerpajbHOMY HCUHMCICHUIO.

KpaTkoe copepkanue 1 dTarbl pacdeTHO-Tpadudeckoil paboThI:
Ilepswiii sman:
Meroas! nHTErpUpOBaHUs. BriunciaeHue HeonpeIeIeHHbIX HHTErPATIOB.
Bmoporti sman:
[TpunokeHus onpeeieHHBIX HHTETpaioB. MccienoBanue cXoAMMOCTH HECOOCTBEHHBIX HHTETpa-
JIOB.

KommiekT 3agannii

JJIsl BBINIOJTHEHHUsI pacdyeTHO-rpadguyeckux pador (PI'P)
o gucuunianHe «MareMaTHYecKUH aHAJIHN3)

Teopus npeaesos u nuddepennupoBanue GyHKIUN OTHOH MepPeMeHHOM
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1. Haiitu npenensr:

lim (2—71)2 —(1+n)2
o (l+n)2 —(2—11)2

. (2n*+3Y

lim 5 ,

noo\ 2n” +1

lim 2x* +11x+15
x+3 .

x—>-3

’

2n+1 _ 5n—1
hm n+2 n
n—swo 3 +5

lim

n—0

limn(\/nz +1 —n),

n—0

Nn+2=R8n’ +3

(‘/n+5 +n

) 4x?
lim——.
x-0 sin~ 3x

x—>+0

lim

n — o

(

n—lO 3n+l
n+1 '

lim (1-3x)™"

0, x<-rx

2. UccnenoBaTh Ha HENIPEPHIBHOCTD M BBIIIOJIHUTD YEPTEXK: ¥ =<sinx, —z7 <x<0

7, x>0

3. Haiitu npousBoaHy10 GyHKIUH:

2(3x3 +4x° —x—z)

T 5Tex
tgx—ct
y — arctgu.

J2

_ cosbx
Y7 3sin(12x+1)

Jx

x+2

y =arctg’ In

3

X
sin(x—2y)+—="7x
( ) y

y =Inarcsiny1—e**.

37 +1
3

(7
y= sm£§+tj.
;Jrsinanx
J1-2x7
y=(x)

X

9

y =arctg’

x=e"'cost, y=e¢ cost

4. CocTaBUTh ypaBHEHMs KacaTeJIbHOW M HOpPMald K JAaHHOM KPHUBOW B TOUKE C aOCHUCCOM X :

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

1
5. TIpoBecTH IOTHOE HCCIEI0BAHNE U MOCTPOUTH rpaduk [ (x) = x> +—

2
X

DYHKIUH HECKOJIbKHX IIepEeMEHHbIX

1. Haiitu YAaCTHBIC ITPOU3BOJHBIC BTOPOT'O IIOPSAIKA 6C,Z[I/ITBCH qTo Z” =Z
p > > xy

2
2. Haiitu rpamuent yukiuu z = f(x,y) BTouke M (x,,V,): z= yT ,
X

3. HccnenoBaTh Ha SKCTPeMyM QYHKIMIO Z =X —X+ > +2y.

" .
»xt

M,(4,6).

X7 +3y?

25



NurerpupoBanue

Borunciantsb HEOIIPEACJICHHbIC HHTEI'PAJIbI

dx - X
— ., [x-27%x, x+1)e*dx, [xcos3xdx, [e‘cosxdx,
o ] Jlreterar, J
x+18 (3
: dx O : dx , J‘ dx j)§+1 dx. Ismzxdx’
—6x+18 x*+6x+5 (x—=6)(x+2) x> +3 Cos” x

Boruucautsb onpeae/JICHHbIC HHTErpaJibl

7.6 . 1 dx 1

3sin? xcos xdx, = (x—1)edx,
{ g\/1+3x g I xJ7+Inx’
6 dx 2 14+x° 4 dx Lx? +2x
J. ’ _[ d‘xl _[ P I—Z dx,
11++/3x-2 S arctgx 1(3x+5) o x +1
Ne 3 2 7.6 1
jx—dx, [V4-x*dx, I3sin2xcosxdx, J‘L
0 \ll-}—xz 0 0 0 1+3x

1
_(')‘(x—l)exdx, ‘[xm

Heco0cTBeHHBIC HHTETPAJIbI

1. YkaxuTe, Kakoi U3 HECOOCTBEHHBIX UHTETPAJIOB SBIISIETCS CXOISIIIMMCS
o0 o0 o0

[Vxdx, [x7dx, [Nx'dx.

1 1 1

dx
2. BeruucnuTh HHTETpall, yCTAHOBUTD €r0 CXOAMMOCTh HIIA PACXOJIUMOCTh j "
—% +x

o0
3. Beruncnuthb HUHTCrpall, YCTAHOBUTL €T0 CXOAUMOCTD HUJIN PACXOAUMOCTDb J.ll’l xdx
1

a
. x
4. BeruncnuTh HECOOCTBEHHBIN HHTETpal IT , YCTAHOBUTB €r0 CXOJAUMOCTb HJIN

paCXOI[I/IMOCTB.
1
dx
5. BBI‘-II/IC.TII/ITB HeCO6CTBeHHBH/I HHTerpaH _2 N YCTaHOBI/ITB €ro CXoaAnuMoOCTh Nin
-1
PacxoauMOCTb.

0

6. Berancnuthb HUHTCrpall, YCTAHOBUTL €T0 CXOAUMOCTD HUJIN PACXOAUMOCTDb J- 1 >
+X
—©

7. BBIYUCIUTH UHTETPAJl, yCTAHOBUTB €r0 CXOJAUMOCTb UJIU PACXOAUMOCTD I In xdx
1




1
8. Berunciantb HeCOOCTBEHHBIN HHTETpall jd—f , YCTAHOBUTB €r0 CXOAUMOCTb HJIN
X
pacxoauMOCTb.
KpaTHbie uHTErpajinl

1. I3MEeHUTH IOPSIOK HHTETPUPOBAHHS B IBOWHOM WHTETpAIe

2 6—x 1 2—y

a. Idxff(x,y)dy, b. J.dy .[f(x,y)dx.

0 2x 0oy

2. Boruncnuth ”(IO—xz —y?)dxdy, D= {(x,y)| 1<x<2, 0<y<2}.
(D)
3. Beruucnuts
H(lezyz +16x°y° )dxdy;
D
D: le,yzxz,yz—\/;.
4. BeruuciuThb
[[(x* + y)dxdy, D — MHOX€eCTBO TOUEK TLIOCKOCTH, OTPAHHYEHHOE JTMHUSAMH

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

5. Haiitu nnomaas GpUrypsl, orpaHU4€HHON TaHHBIMU JTMHUSIMH
y=3/x, y=4e", y=3, y=4.
6. HaiiTu riomaas QUIypsl, OrpaHHUEHHOM THHUSIMH Y =X, y=—x+2

8. HaiiTi 06bem Tena, moxydeHHoro BpameHueM Bokpyr ocu OY ¢urypsl, orpaHUu4€HHON JIMHU-

SIMU y=x3, y=1, x=0.

9. Haiitu 00beM Tena, NOJy4eHHOTo BpaleHueM BoKpyr ocu OX ¢urypsl, orpaHUYeHHOMN JTMHU-

2 2
aMU y=x", y =x.

KonTpoJibHbIe padoThl (IpUMeEpbI)
BapuaHTt
1. NoctpouTs rpaduk: y =3cos2x

2. Hantn npegensl:

_ 2 2 _ 3_ 2_ .
) 1im ”)2+(5+”)2 Nlm 82y gy XX X2
n—)oo(s_n) —(5+7’l) x—0 ezx _1 x>2 x _2x +x_2

1

2 =
4) lim ¥ =*—1 5) lim(mj 6) lim(x—\/x2 —x+1)

¥2 ln(x—l) >0\ 1+ xcosx x>0
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—x, x<0

2
3. UccnepoBaTtb Ha HENPEPLIBHOCTb M BbIMONHUTL YepTex: Yy =4x~, 0<x <2

3, x>2
BapuaHT
1. HaitTn npon3BogHyto y;:
a) y=arctg’ In 6) y:(x/;)
x+2
x3
8) sin(x—2y)+—="7x r) x=e"'cost, y=e' cost

oo (1 1 ]
2. Havm lim| ——
x>0\ x  arctgx

3. MposecTi nosHoe nccneaosatme 1 noctpouts rpaduk f(x)=x" +—-.

X

Bapmuanr.

ou

Nel. Beruucnuth IMPOU3BOAHYIO IO HAIIPABJICHUIO — — U HaWUTH MOAYJIb BEKTOpa rpaiuCHTa AJIst
S

X 3
dyskmn © =2xy +——+2 Brouke A(6;9;1) B manpaBnennnu, cocTaBnMIOMEM C OCIMHI KOOP-

Jy
6

T
, Cosf=—, y<—.

3
auHat yriabel COS X = —
7’ 7 2

Ne2. Ucenenioats Ha sketpemyM dynxunio z = xp(1 — 4x* —4y)—5.

- d
N93.Z:]n(y—x4), X =A/sint, y=cost. Haiitu zz
{

Bapuant

Bvoiuuciaumoe:

16
dx
1. J;\/;_

2
2. I 2x+1 ‘Inxdx .
1

3. ISX —4 4 J-sin33xdx 5J. 2x—1 Iy
x +4x “Jcos?3x a2

1. BbBIYUCIUTH UHTETPAJIBIL:
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+00 +00
j —Xz d J‘ dx
xe ™ dx . e
1 > X-+/Inx
N300pa3uth 001aCTh MHTETPUPOBAHUS M U3MEHHUTH MOPSIOK HHTETPUPOBAHUS B TIOBTOPHOM HHTE-
rpaine

0 V25-7
[dx [ 7Gxydy.
-4 0

Bbraucnute miomans (GUrypel, OTPaHUYCHHON JIMHUSMH
2
y=2-x", y=x

BapuanT 3a1aHuii TPEHUPOBOYHOIO TeCTAa.

3agaun

3
ye arcctgx/; dy—?
X

luyactb 1. y=sinlnx, y',y"—? 3. y=3x"+xe",x,=2/1x=0,1, y—?

4. HaTn Npon3BOAHYO y;:

f . -3
a) y: 5 Sln4 X 6) y:xarctg7x
X

B) e” +X:cos3x r) x=cost+sint, y=sint—tcost
x

5. UccnenoBath Ha skeTpemym £ (x) = (x—3)2 (x-5).

2x
o e
6. Hantv nHtepsasbl MOHOTOHHOCTU ) = —.
X

X3

7. HaitTv Hanbonbluee, HaMMeHbLIee 3HaYeHne GyHKUUK f(x) = ?—16)( Ha oTpesKe [—5;1].

1
8. MocTpounTb KacaTenbHyo K rpadpuKry GyHKLUM f(x) =3arccosx’ BTOUKE X = 5 .

2 yactb 9. Hantu npegensi:

2 2
. (3+n) —=(2+n . tg2x . X 4+2x-3 . tg5x
1) hm( )2 ( )2 2)lim 2% 3) lim ————— 4) lim £
"> (2+n) —(1-n) 0 ™ —] =3 x° +5x° +6x T tg3x
3 yactb
0, x<—-x
10. UccnesoBatb Ha HENPEPBLIBHOCTb M BLIMOAHUTL YepTex: ¥ =<sinx, — 7 <x<0.
7, x>0

11. NpoBecTy NoAHOE MUcCIef0BaHME U MOCTPOUTL rpaduK f(x) =
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KonTposabHbie padoThl (IpUMepbI)
BapuaHTt
1. MocTpoutsb rpadmk: y =3cos2x

2. Haiitn npegenbl:

_ 2 2 _ 3_ 2_ .
P im O ) Teos2e lig % ~*~2
n»oo(s_n) —(5+l’l) x—0 ezx -1 o2 x0 =2x +x=-2

1
J —x =
4) Tim Y —*—1 5) lim(mj 6) lim(x—\/xz—x+1)

=2 In(x—1) -0\ 1+xcosx T

—x, x<0

3. UccnepoBaTtb Ha HENPEPLIBHOCTb U BbIMOIHUTD YepTEX: ) = x?, 0<x<2

3, x>2
BapuaHTt
1. HaiT1 nponsBogHyto y;:
3
a) y=arctg” In 6) y:(\/;)
x+2
e
B) sin(x—2y)+—=7x r) x=e'cost, y=¢' cost

o (1 1 j
2. Hautv lim| ——
ool X arctgx

2
3. MpoBecT1 NoaHOe UcCNeaoBaHUE U NOCTPOUTb rpaduk f(x) =x"+—.

X

Bapmuanr.

ou

Nel. BeruncnuTe NpOU3BOAHYIO IO HANIPABIECHUIO —— M HANUTH MOJYJIb BEKTOPA IpaJiMeHTa JUIs
AY

X 3
byskmun U = 2xy + T +z” srouke A(6;9;1) B Hanpapienuu, cocTapMIOMEM C OCSMU KOOP-
y

cosa 3 cos f 6 y < ad
JIUHAT yTJIbI =—, =—, —.
7 7 2

Ne2. Uccnenosats Ha skctpemMyM dynkimo z = xy(1 — 4x* -4 y)-5.

. dz
N3. z=In(y —x*), x=+/sint, y=cost. Haiitn o
t
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Bapuant

Bvoiuuciaumoe:

2
2. I 2x+1 -Inxdx .
1

3. J-3x —4 4 J'Sin33xdx SJ' 2x—1
X +4x “dcos?3x a4 —x?

1. Brruncnuth HUHTErpaJibl:

Jl‘xe_”2 dx . J \/m

N306pa3nTb 061aCTb MHTETPUPOBAHMA M USMEHUTb NOPALOK MHTErPUPOBAHMA B NOBTOPHOM UHTErpase

0 V25-x7
[ rGsyay.
-4 0

Bolumcante naowanb Gurypbl, OrpaHUYEHHOM NMHUAMM

y=2-x", y=x.

BapuaHT 3a4aHuii TPEHUPOBOYHOrO TECTa.

3apaum
lyactb 1. y =sinlnx, ', y"—? 2. y:@, dy—? 3. y=3x"+xe",x,=2/1x=0,1, y—?
4. HaTn Nnpon3BOAHYIO y;:
a) y=3 /sin4 x=3 6) y = x""
X
B) exy+§:cos3x r) x=cost+sint, y =sint—tcost

5. MccnepoBaTb Ha aKCTpeMym f(x) = (x—?a)2 (x—S).

2x
o e
6. Hantun MHTEpPBA/ibl MOHOTOHHOCTUN ) = — .
X

7. HaitTv Hanbonbluee, HaMMmeHbLIee 3HaYeHne GyHKUUK f(x) =

?—16)( Ha oTpesKe [—5;1].

2
8. MocTpounTb KacaTesbHyo K rpadpuKry GyHKLUM f(x) =3arccosx” BTOUKe X =—

2 yactb 9. Hantu npegensi:

) lim (3+n)2 —-(2+ n)2
n—o 2 _ _ 2 x—0
(2+n) (l n) e

3) lim

tg2x x> +2x-3
————— 4) lim
>3 7 +5x7 +6x

tgSx

xa% tg3x
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3 yactb

0, x<-rx

10. UccnepoBaTb Ha HENPEPLIBHOCTb M BbINOAHUTL YepTex: y =<sinx, — 7 <x<0.

11. NpoBecTV NOAHOE MUcCief0BaHME U MOCTPOUTL rPaduK f(x) =

7, x>0

Kpurepun onenkmn:

- OLIEHKA «3aUTEHO» BBICTABIISIETCS CTYAEHTY, €CIIU OH PEryJIIpHO B TEYEHHUE CEMECTpPa MPeACTaBIsII
pelleHus 3a/1a4, BHITOJHWII MIOJHOCTBIO BCE 3a/1aHUs U UX 3alLUTUI, OTBETUB Ha BOIPOCHI IIpEnoja-
BaTelIs;

- OLIEHKA «HE 3aYTEHO» BBICTABIISETCS CTY/AEHTY, €CIIM OH HEPEryJISIpHO B TEUEHUE CEMECTpa Ipe.-
CTaBJISUI PELICHUs 3a/1a4, BBIIOJHMII 3a/laHHs HE MOJHOCTBHIO UM BOOOIIE HE MPEACTABIUT paboOThI
Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI IPENO1aBaATES.

Jlist ipoBeieHusI TEKYIIEro KOHTPOJISl 3HAHUH CTY/IEHTOB B AUCTAHIIMOHHOM (pOopMate B pas-

pabotanHbIX Kadenpoit «MaremaTnka» OHJIAWH-KypcaX UMEIOTCS IPOMEKYTOUHbIE (TIPOOHBIE) Te-
CTBI.

3.2. [IpoMeskyTOUHASA ATTECTALUA

[TpomerxyTouHas arTectanus - (3K3aMeH) IPOBOIUTCS MO OMIeTaM B yCTHOU opMme.
Bpewms 11 moAroToBKM 0TBETa Ha BOIPOCHI HE Oosee 45 MuH.

buner BkiIto4aeT TeopeTHUECKUIl BOIIPOC U 3a1a4H.

KoMIuieK Tl 2K3aMeHalMOHHBIX OUJIETOB XpaHATCS Ha Kadenpe «MaTemMaTukay.
TunosBble BAPHAHTHI OUJIETOB NMPUJIATAIOTCS.

AW~

0 90

KommnuiekT Bonipocos

o AUCHUIIIMHE «MaTeMaTH4ecCKHd aHAJIN3»

JudpdepenunaibHoe HCHHCTEHHE PYHKIUI OHOM NepeMeHHOU

[TonsiTHe nepeMeHHON BEeIMYMHBI U 00J1aCTH €€ U3MEHEHHUSI.

MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, Kilaccu(uKanus GyHKIUH.

OnpeneneHre U TUIBI YUCIOBOM MOCIEI0BATEIbHOCTH.

[Ipenen unciaoBOM Mocne10BaTEILHOCTH. ApH(MeTHUECKHE ONepaluy HaJl OCIeJ0BATEIbHO-
CTSIMH.

VYcnoBus cyniecTBOBaHUs KOHEYHOT'O MPeJiesa YUCIOBOM MOCIe[0BaTeIbHOCTH (TeopeMbl Ko
u Beitepmtpacca).

Bropoii 3amedaTenbHbIi Ipeaeil.

[Ipenen pyukuuu. Onpenenenus. ['eomerpuueckas HHTepIpeTalns MOHATHUS Mpenena GyHKIUH.
CBolicTBa IpeEoB.

beckoneuno massie, 6eckoHeuHO OObIIME (PYHKITUH.

[TepBrIii 3aMedaTenbHbIN TPEAE.

. beckoneuno Maible BEIUUYNHEL. DKBUBAJIEHTHBIE OSCKOHEUYHO MAJIble U UX HCIOJIB30BAHHUE npu

BBIYUCIICHUHU IPEICTIOB. Ta6n1/1ua SKBUBAJICHTHBIX 0€CKOHEYHO MAJIbIX.
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11.

12.
13.

14.
15.

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

23.
24.

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

AN

= o ®©

Nk wbe=

HenpepriBHOCTS (DyHKIIUHU B TOUKE U Ha TpoMexkyTke. OnHocTopoHHUE npeaensl. Knaccuduka-
U TOYEK pa3pbiBa rpaduka.

CroiicTBa ¢yHKIIMHA, HETIPEPHIBHBIX Ha OTpe3ke (Teopembl Beiepmpacca, bonbano — Komm).
[TpousBonnas. ['eomerpudeckuii U pu3nuecKkuil CMbICT TPor3BoIHOM. KacarenpHas U HOpMab
K TUIOCKOHW KPUBOM.

Tabnuia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUH.

CBsi3b MEX1y CyIIECTBOBAaHMEM MPOU3BOAHON (PYHKIIMU B TOUKE U HEMPEPHIBHOCTHIO (PYHKIIUU
B TOM K€ TOYKE.

[IpousBoHas CcyMMBI, Ipou3BeneHus, YyacTHOro. [Ipon3BogHas cioxkHoM u 00paTHOM QyHKINH.
[Tpon3BoaHas mapamMeTpUUYECKH 3a1aHHON (YHKIINH.

[IpousBonHas GyHKIMH, 3alaHHOM HESBHO.

HuddeperurpoBanue cI0KHON MOKa3aTeIbHON (QYHKIIUU.

Huddepenumnpyemocts. Auddepenmuan. ['eomerpuuecknii cmpica nuddepeHimaia.
[TponsBoHbIe U AUQPEPEHITNATBI BBICITUX MOPSIKOB.

OcHoBHble Teopembl auddepennnaibHoro ucuncienus (teopema depma, Teopema Pors, Teo-
pema Jlarpanxa, Teopema Komn).

[IpaBuino Jlonurans.

Mmuorounen Teiinopa u ero cBoiictea. ®opmyna Teitnopa. OcraTounsiii wieH Gpopmyisl Teinopa
B opme Jlarpanxa u [leano.

Acumntotsl rpaduka GyHKIHH.

OkcrpemyMm. HeoOxoaumoe yciioBue 3KCTpeMyma.

JlocTaTOuHBIE YCIOBUS KCTpPEMyMa.

JloctaTouHoe ycroBue Bo3pacTaHus (yObIBaHUA) GYHKITUH.

HauGonpiiee u HanMeHbIee 3HAYCHUS (DYHKIIMK Ha OTPE3Ke.

BrInmykiocTh, BOTHYTOCTb, TOUKA Mepernda. JloctaTouHoe yCIIOBHUE BOTHYTOCTH (BBITYKJIOCTH).
Heob6xoaumoe ycinoBue Touku neperuoda. Jloctatounoe ycinoBue neperuoa.

OO61mas cxemMa MOCTPOCHUS U UCCIIEOBaHMs rpaduKa (yHKITHH.

(I)yHK].[I/II/l HECKOJBbKHUX MEPEMEHHbIX

OnpeneneHye U reOMETPUIECKUN CMBICT (DYHKIIUU IBYX EPEMEHHBIX.

JIuauu ypoBHS (QyHKUNU ABYX IEPEMEHHBIX.

YacTHble TPON3BOAHbBIE (DYHKIIMM HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKHI CMBICI
@DYHKIMY HECKOJIBKUX NTEPEMEHHBIX, TOHITHE MOJIHOTO nuddepeniuana.
JuddepenunpoBanue ca0kKHbIX QYHKINNA HECKOIBKUX MEPEMEHHBIX.

[Tpon3BoIHBIE BBICIINX MOPSIIKOB (PYHKIIMK HECKOJIBKUX NepeMeHHbIX. CMelIaHHble TPOU3BO/-
Heie. Teopema IlIBapua.

[TpousBoaHas GyHKIIMM HECKOIBKUX MEPEMEHHBIX 110 HAIPABJICHHUIO.

IIpou3BoHAas 110 HAPABIICHUIO U TPAJUEHT CKAJSPHOIO MOJIS.

OKcTpeMyM (PYHKIMH HECKOJIBKUX MTEPEMEHHBIX.

. Heob6xonnmoe u 1octaToyHOE YCIOBUS dKCTpeMyMa (QyHKIIUH JBYX MEPEMEHHBIX.

HNHTerpajbHoe HCYHCICHUE

[TepBooOpazHasi, HeonpeaeneHHbIH nHTerpal. Tabnuia OCHOBHBIX HHTEIPAJIOB.
3ameHa NepeMEHHOM U MHTETPUPOBAHME 110 YaCTSIM B HEONIPEIEIEHHOM UHTETpaJe.
WHTerpupoBaHue ¢ TOMOIIBIO MOABEICHHS O 3HaK AuddepeHnuana.
HNHTerpupoBanne parmoHaIbHBIX APOOECi.

HHTerpupoBaHue Mo 4acTSM U 3aMEHa IIEPEMEHHON B OIIPEJICIIEHHOM MHTErpaje.
WHTerpupoBaHne TPUrOHOMETPUYECKUX (PYHKLIUH, OCHOBHBIE IIPUEMBI.
WuTerpupoBanue UppariiOHAIBHBIX (YHKIIUI.
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8. VYHuBepcaiabHasi TPUTOHOMETpPUYECKas MOJICTaHOBKA.

9. OmpeneneHHbI HHTETPANT U er0 cBolicTBa. ®opmyna HeroTtona — JleliOauIa.

10. IlpumnosxxeHus onpeaeaecHHOro HHTErpaia K peleHrI0 FreOMeTPUUECKUX U (PU3NUecKHX 3ajau.

11. Beruucienue miomnaiei ¢ moMoIbio ONpeeIeHHOr0 HHTerpaa.

12. Beruucienue miomaan U JUIMHbI KPUBOM, 3aTaHHON ypaBHEHUSIMU B IMapaMeTpuieckor hopme.

13. Beruucnenue mionaid KpUBOJIMHEHHOTO CEKTOPA B MOJIIPHBIX KOOPAUHATAX.

14. Beruncienue miomajeil B mpsMOyTroIbHBIX U MOJIIPHBIX KOOPAMHATAX C MOMOIIbIO OIpEeIesIeH-
HOT'0 MHTErpaJa.

15. Beruucienue JIMHBI IyTU C IIOMOILBIO OIPEICTICHHOT0 UHTErpaa.

16. Beiuncnenue JUIMHBI 1yTU KPUBOM, 3aJaHHON ITapaMeTPUUECKH.

17. Beruucienue o0bemMa Tesa BpalleHHs ¢ MOMOIIBIO OMPEeIEHHOr0 HHTEerpaa.

18. Beruncienue miomaan moBepXHOCTH TeJia BpallleHUs.

19. HecoOGcTBeHHBIE MHTETPAJIBI IEPBOTO U BTOPOTo THMA. [IOHATHS CXOMUMOCTH U PACXOJUMOCTH
HECOOCTBEHHOTO MHTETpaJa.

20. HecoOGcTBEeHHBIE MHTETPAJIBI OT Pa3phIBHBIX (PYHKIIHIA.
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TumnoBbie BApUAHTHI OUJIETOB
0 IUCLHUIUINHE «MaTeMaTHYeCKHHA aHAJIU3»

MUWHHUCTEPCTBO OBPA3OBAHMSA U HAYKU POCCUIMCKOM ®EJIEPALIMM
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIBHOE
VUPEXJIEHWE BBICIIEI'O OFPA30OBAHU S
«MOCKOBCKHU MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

@akyabpTeT 6a30BbIX KOMIICTCHIINH, Kadenpa «MaremaTtrka»
Jucuumiamaa «MaTeMaTHYeCKHil aHAIN3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET
1. TlepBooOpa3Hasi, HeompeAeIeHHbIN HHTETpal. Tabyiniia OCHOBHBIX HHTETPAJIOB.

2. BpluMCIUTh HEONIPEAEICHHBIN HHTETPAT

I dx
5—x+/5-x
3. Haiitu rpagueHT QyHKIMH z = y\/E B Touke M (1,4).
VYkaxure, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SBJISETCS CXOIAIINUMCS

I\/;dx, jx‘3dx, J‘\/?dx.
1 1 1
5. HaiiguTe 3KCTpEeMyMBI U TOYKH Tiepernda pyHkmun y = (x —1)e™".

Yr1BepxkaeHo Ha 3acepanuu kadenpsl marematuku «_03» 05 2023 r., mpotokoa Ne 10
H.o. 3aB. kadenpoit H.B. Bacunnesa / /

MHWHHCTEPCTBO HAVKHU U BBICLLIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALIUN
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXJIEHWE BBICIIIET'O OFPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

@dakyabTeT 6a30BbIX KOMIIETEHIINH, kadenpa «Marematuka»
O6pazoBarenpHas mporpamma 15.03.03 «IIpuknagHas MexaHuKa»
Kypc 1, cemectp 2

DK3aMeHaAlMOHHBII ouaer No 1

1. HecobcTBeHHBIE HHTETPAIBI NEPBOTrO U BTOPOro TUMa. [IoHATHS CXOAMMOCTH M pacXOAUMOCTH
HECOOCTBEHHOI'O MHTETpaa.

2. Haiitu npou3BoaHYIO PYHKIIMH, 3aJaHHONU apaMeTPUUECKU X = L v
+t

2 2
3. HccnenoBaTh Ha SKCTpeMyM QYHKIHUIO z =X — X+ y° +2).
7.6
4. BplUCIUTH ONpENIeIeHHbIN HHTErpaj I3 sin” x cos xdx .
0

5. Haiitu 00beM Telna, MoydeHHOTO BpalieHneM BOKpyr oc OX ¢(urypsl, orpaHHYeHHOH JTHHA-
SIMA y:xS, y=1 x=0.

YTBepxaeHo Ha 3aceqanuu Kadeapsl mateMaTuku «_03» 05 2023 r., mporoxon Ne 10

HN.o. 3aB. xadenpoit H.B. Bacunnesa / /

JU1s mpoBeIeHUs IPOMEKYTOUHOTO KOHTPOJIS 3HAHUH CTYA€HTOB B IUCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MaTreMaTHKa» OHJIAHH-KypcaX UMEIOTCS HTOTOBbIE TECTHI.
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