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

JTUCHHUILINHE
K oCHOBHBIM yensam OCBOEHMS IUCLUUIUIMHBI «MaTeMaTUUeCKU aHaIMu3» CIEAyeT OTHe-
CTH:
- BOCIIUTAHHUE y CTYJICHTOB O0IIEH MaTeMaTHu4eCcKOn KyJIbTYpHI;
- IpUOOpEeTEeHNE CTyIeHTaMH IIUPOKOT0 Kpyra MaTeMaTUYeCKUX 3HAHUN, YMEHUI U HaBbI-
KOB;

- pa3BUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHUBHOMY M JEAYKTHBHOMY MBIIIICHUIO
Hapsay ¢ pa3BUTHEM MaTEMaTUYECKON MHTYUIINH;

- YMEHHUE CTYJEHTaMH pa3BUBATh HABBIKM CAMOCTOSITEILHOTO U3y4eHHUsl yueOHOI U Hay4-
HOM JINTEepaTyphbl, COAEPKAIECH MAaTEMATUUECKUE CBEIACHUS U PE3YJILTATHI;

- IOJITOTOBKY CTY/ICHTOB K JIEATEIILHOCTH B COOTBETCTBUU C KBaTU(UKALMOHHON XapaKTe-
PHUCTUKOM OakaaBpa Mo HaIlpaBICHHIO, B TOM YHcie JOPMHUPOBAHUE YMEHUH HCIIOIB30BaTh OCBO-
€HHbIE MaTeMaTUYECKHEe METO/IbI B PO(ecCHOHANBHOI 1eATeTbHOCTH.

- MOJITOTOBKY BBICOKOKBAJIM(HUIIMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIOBUAX LUQ-
pPOBOM TYpOYJIEHTHOCTH U BBICOKMX TE€XHOJOTHUYECKHUX PUCKOB COBPEMEHHOU HU(PPOBOM SKOHO-
MUKH.

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

- OCBOGHHUE CTY/JI€HTaMU OCHOBHBIX MOHSITHIA, METOJ0B, POPMHUPYIOLINX OOIIYI0 MaTeMa-
TUYECKYIO MOJATO0TOBKY, HEOOXOJUMYIO JIUIsl YCIIEIIHOTO PELEeHUS IPUKIIAIHbIX 3a/1a4;

- (hopmupoBaHue y cTy/eHTa TpeOyemMoro Habopa KOMIETEHIINH, COOTBETCTBYIOIUX €0
HAIPAaBJICHUIO MTOJTMOTOBKU U 00ECIIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OO0yuenue o qucuuiuinHe «MaremMaTHuecKuil aHaJIn3» HallpaBiieHo Ha (hopMUpoBaHUE y o0yya-
foluxcs caeayoumx komnereHui B cooretctBuu ¢ @I'OC 13.03.01 Tennosnepreruka u Ten-
JoTeXHUKa (YypOBEHb OakajaBpuaTa), YTBEpKICHHBIM MPHKa30M MHHHUCTEPCTBA 00pa30BaHUs U
Hayku Poccuiickoit ®enepanuu ot 28.02.2018 Ne 143

Kox n HanMeHoBaHNe KOMIIETEHIIHIA

NHaukaTopbl JOCTHKEHUS KOMIIe-
TeHIL MU

OIIK-3. Cnoco0GeH NprUMeHsATh COOTBETCTBY-
IOIUN (PU3NKO-MaTeMaTUYECKHi anmapar,
METO/Ibl aHAIN3a U MOJEINPOBAHUS, TEOPETH-
YECKOr'0 U AKCIIEPUMEHTAIILHOTO HCCIIe10Ba-
HUS TIPH pellieHUH MPOo(eCCHOHATIBHBIX 3a1a4

NOIIK-3.1. IIpuMeHsieT MaTeEMaTUYECKUHN all-
napar uccieoBaHus QYHKIHUH, TMHEHHON
anreOpbl, U GepeHIINaTLHOIO U HHTETPaib-
HOTO UCUUCIICHHUS, PSII0B, MU depeHraib-
HBIX YpaBHEHHH, TEOPUU PYHKLUI KOMIUIEKC-
HOTO MEPEMEHHOT0, YUCIEHHBIX METOJIOB;
NOIIK-3.2. TIpumeHnseT MaTeMaTUu4eCKuil
anmnapat TeOpUH (PYHKIIMK HECKOJIBbKUX Iepe-
MEHHBIX, TEOpPUU (PYHKLIUN KOMIUIEKCHOTO
MIEPEMEHHOT0, TEOPUHU PSI0B, TeOpHH Tudde-
pPEHLMAIBHBIX YPaBHEHUI;

HOITIK-3.3. [IpumeHsieT MaTeMaTHYECKH arl-
rapar TEOpUH BEPOATHOCTEN U MaTeMaTuye-
CKOM CTaTHUCTHUKHU,

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

NOIIK-3.5. JleMoHCTpUpyeT MOHUMaHue (hu-
3UUYECKUX SIBJICHUN U yMEeT MPUMEHSATh QU3U-
YECKUE 3aKOHbI MEXAHUKH, MOJIEKYJIIPHON




(hU3HUKY, TEPMOTUHAMUKH, JIEKTPUIECTBA U
Mar"eTusma Jiisl perieHus TUIIOBBIX 3aa4;
HOIIK-3.6. JleMOHCTpUpPYET 3HAHUE DIIEMEH-
TapHBIX OCHOB ONTHKHU, KBAHTOBOW MEXaHUKH
Y aTOMHOM (PU3UKH;

HOIIK-3.7. JleMOHCTpUPYET NOHUMAHUE XU-
MHUYECKHUX ITPOLIECCOB

2. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHO IPOrpaMMbl

Hucuurnnuna oTHOCUTCA K oOs3aTenbHOM yacTu 6510ka bl: Monyns «Maremaruueckue u ecre-
CTBEHHO-HAy4YHbIE JUCILUIUIMHBIY.
JuctummHa 6a3upyercs Ha CIeAYOIIeH, TPOHIeHHON TUCIUTUINHE:
- TMHEeWHas anreopa.

Hucnunnuna « MareMaTuyecKuil aHaan3y» JJOTUYECKH CBA3aHa C TIOCIEYIOINIMMU TUCIUTIITHHAMU
B ob6sazamenvroti yvacmu:

MaTeMaTUYeCKAI aHaIn3;

buzuka;

XUMUS,

3JIEKTPOTEXHUKA U 3JIEKTPOHUKA;

TUAPOTa30AMHAMUKA;

TEOpEeTHYECKasi MEXAHUKA;

HSKOHOMUKA U YIIPaBJICHUE B YHEPTETHUKE;

porpaMMHoOe o0ecrieueHue sl podecCHuOHATBLHOM NeATeIbHOCTH B SHEPTeTUYECKOM OT-

paciu.

3. CTpyKkTypa U coaepkaHue TUCHUILIMHBI

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 yuedHoii padoTh1 KosmuectBo
4acoB Cemectp 2
1 AyIMTOPHBIE 3AHATHS 72 72
B ToM uucre:

11. Jlexknuu 18 18
12. CeMuHapcKue/IpakTHUECKUE 3aHSITUSI 54 54
1 JlaGopaTopHble 3aHITHS - -
2 CamocrtosiTenbHast padoTa 72 72

3 IIpomeskyTOUHAs aTTeCTALMS
HK3aMEH €] €]
Hroro 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
9K3aMEH €] €]
Hroro 144 144

3.2. Temaruvyeckuil JIaH U3YYEeHHUS] AUCHUIIUHbBI

Pasmemnién B mpminoxenuu 1 k paboueit mporpamme.

3.3. Copnep:kanue pa3esioB AMCHUININHbBI

BBenenne

Hpe,[[MeT, 3aJlaud U COACPKAHUEC TUCHUIIIINHBI. OCHOBHBIE 3TaIbI Pa3BUTHA AUCHUILIIUHBI.
CprKTypa Kypca, €ro0 MECTO U pOJIb B ITIOAT'OTOBKE 6aKaJ1aBpa, CBA3b C APYTI'UMU JUCHUILIIMHAMU.

Pazpnen 1. IndpepennuanbHoe ucunciaenne GyHKuuii 01HOM nepeMeHHOM

Tema 1. Yucnoas nmocneaoBarenbHOCTh. [Ipenen uncnoBoil mociaea0BaTeIbHOCTH U €T0
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.
[TpaBuia quddepennrpoBanust 1 GOpMyJibl BBIYUCIEHUS TPOU3BOIHBIX. Tabnniia npon3BoIHBIX
OCHOBHBIX 3JIEMEHTApHBIX (PyHKIUIl. Bbruncienne npous3BoaHbIX (YHKIMH, 3aJaHHBIX pa3JIny-
HBIM 00pa3oM.

Huddepenunan. [Iponssoansie u auddepeHnnansl BEICHINX NOpAaKoB. [IpubmmkeHHbIe
BBIYHCIICHUSI C IOMOIIIBIO U PepeHnanos.

Tema 4. IIpasuno Jlonurans. @opmyna Teinopa. PackpbiTie HEONPeAENEHHOCTEN pa3-
JUYHOTO TUMA. Pa3ioxeHne OCHOBHBIX leMeHTapHbBIX QyHKIUK 110 popmyne Teitnopa. [Tpubnu-
YKEHHbIE BBIUMCIIEHUS ¢ TOMOIIbIO (opMmyIsl 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,
HEeNpephIBHBIX Ha oTpe3ke. Haubosbiee u HaMeHbllee 3Ha4eHNs PyHKIMN Ha OTPE3KE.

Paszpnen 2. lu¢ppepenuunaibHoe uCHHCAeHHE PYHKIMI HECKOIBKHX MEPEMEHHbIX



Tema 1. OyHKIIMN HECKOIBKUX MEPEMEHHBIX. JINHUM U MOBEPXHOCTH YpOBHs. YacTHbIE
npousBoausie. [Tomublit quddepenman. I[IpousBoanbie caoKHON QYHKIINH HECKOIBKUX TEpe-
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. MeTog MHTErpupOBAaHUS 110 YACTSIM.

WHTerpupoBaHue palMoOHAIbHBIX JpOo0ei, HUHTErPUPOBAHUE HEKOTOPBIX BUIOB UPPALMOHAIBHBIX
U TPUTOHOMETPHYECKUX (DyHKIIHH.

Tema 2. 3agaun, NPUBOJAIINE K MOHITHIO OMPEACICHHOTO MHTerpana. OnpeneneHHbId
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 NPAKTHYECKHX 3aHATHI N0 IUCHUIINHE
«MaremaTHYeCKHH aHAJIU3»

3.4.1. Ounas ¢popma 00y4eHust

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

Yucnoas nocnenoBarenbHOCTh. [Ipenen 4ucioBoi MOCIEI0BAaTENIBHOCTH U €0 CBOM-
ctBa. [IpaBuna npenensHoro nepexona. ®yukmus. [penen dpynkuun. Teopemsl o pere-
nax ¢pyHkuuu. [TepBblil 1 BTOpoii 3aMedaTesIbHbIe IPEeIbl.

2 CpaBHeHHE O€CKOHEYHO MallbIX U OECKOHEYHO OOJIBIINX BEJIMYMH. DKBUBAJICHTHbIE Oec-
KOHEYHO MaJIbI€ BEJIMYHHBI.

PackpeiTHe HeonpeaeaeHHOCTEN PA3IMYHOrO TUIIA

4 HenpepriBHOCTE (DyHKIIUI B TOUKE U Ha poMexyTKe. OTHOCTOpOHHKE Ipeaensl. Touku
paspbiBa pyHkiuu. [Tpumepsl pemeHus 3a1a4

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. ['eomerpuaeckuii cmpica auddepennnana. [IponsBoansie u nuddepen-
IIMAJIbI BBICHIMX NMOPsAAKOB. [IpubimkeHHble BBIYMCICHUS C MTOMOIIBIO AU depeHnaios.
8 [IpaBuno Jlonurtana. @opmyna Teisiopa. PackpbiTe HEONpPeneIeHHOCTEN pa3IudHOTO
tuna. Pa3nokeHusi OCHOBHBIX 3JIEMEHTapHbIX GYHKUUH o ¢popmyse MakiiopeHa.

W




9 [TpubnuxeHHbIe BEIYUCIEHHS ¢ ToMomIbio hopmyisl Teitnopa.

10 | TlomHoe niccnenoBanue GyHKIMN B mocTpoeHue rpadukos. [IpumMepsr

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 | CamocrosiTesibHasi padora Ne 2 Ha ceMuHape M0 GyHKIUAM HECKOJbKHX IepeMeH-
HBIX

17 | Pa3gea 3. UHTerpajibHOe HCUMCIEHHE
[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 onpeeeHHOro HHTErpajla B FTEOMETPUN U MEXaHUKE (BBIUMCIIEHUE ILIOIa-
Jel TIOCKUX (PUryp, TIMHBI KPUBOH).

23 | [IpunoxxeHus onpeneseHHOro UHTEerpajia B FTeOMETPUM U MEXaHUKE (BblUMCIECHHE 00Be-
MOB, IUJIOLIa/IeH TOBEPXHOCTH).

24 | HecoOCTBEHHBIE HHTETPAIIBI IEPBOTO U BTOPOTO POJIA, MX BBIYHCICHHE.

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. 3aouyHas popma 00yueHHs
4. Ne Tema 3ansaTus
/i
1 Pa3znea 1. DieMeHTBI MATEMATHYECKOI0 aHAJIH3A.
3a/iauu Ha BBIYMCIICHHE MPEIEIIOB YNCIIOBbIX MTOCJIE0BATEIbHOCTEN U (PYHKITHH.

2 Pemenne 3agau Ha TexHUKY auddepeHIIMPOBaHMS U IPUMEHEHUE TTOHATHS 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 (YHKIIMI HECKOJIBKUX MEPEMEHHBIX.

4 Pa3znen 3. UuTerpasbHoe ucuucieHue. MeTobl BHIYMCICHHUS HEOMPEAEICHHBIX
WHTETPAJIOB OT PA3IHYHBIX (QYHKITHI.

5 Brruncrnenue onpeieIeHHbIX 1 HeCOOCTBEHHBIX MHTEIPaJIOB.

6 Beluncnenyne KpaTHbIX UHTETPaJIoB.




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
terutorexuuka. [Ipodunb: MHTENIeKTyanbHble TEIUIOBbIE SHeprocucreMbl. 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.,
ctep. CII6, Jlans. 2023. Yacts 1. 444 c.

@uxtenronsl [.M. OcHOBBI MaTeMaTUYECKOI0 aHaIN3a: y4eOHHK U1 By30B, 14-¢ u3n.,
crep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.J[. Kpatkuii kypc marematudeckoro aHanuza. T.1. uddepenunanbHoe u uH-
TerpajibHO€ UCUUCIEHHs (YHKIMA OJHON mepeMeHHOU. Psinpr: 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'., JIsxosckuii B.A., Maptsinenko A.W., Munocnes B.b., [lymkaps E.A. Kypc ma-
TEMaTUKH JJIs1 TEXHUYECKUX BBICIIMX y4eOHbIX 3aBefeHuil. Yactu 1-4. M.: MY, 2012. 400
IK3.

Kpatkuii kypc BbICIIEH MaTeMaTUKu [DIeKTpoHHBINH pecypc]: yueb. - DIEKTpoH. AaH. -
MockBa:  Jamkos u K, 2017. - 510 c. [Pexum  pocryma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ skpaHa.]

Bbyrpos f1.C., Hukonbckuit C.M. Briciiast marematrka: y4eOHUK /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.
MaremaTtnueckuii aHanu3. Teopus npenenoB u quddepeHaIbHOe HCUUCIEHUE: OCHOBHBIE
MIOJIOKEHHUST TEOPHUH, METOANYECKHE YKa3aHUs U BapUAHTHI pacdeTHO-rpaduueckux padbort //
bonynos M.A., bopoauna C.1., Koporkosa H.H., Tkauenko O.N. M.: MI'TY «MAMM»,
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

JlonoTHUTEIbHEIE TIIaBbI MaTe-

MAaTHYCCKOI'O aHaJInM3a

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.
[Topsimox mpoBeseHus: paboT B JUCTAaHIMOHHOM (hopMaTe yCTaHABIMBAETCS OTJCIBHBIMU PACIIO-
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/-

CTaBJICHHBIC Ha caiite mospolytech.ru B pazaene: «lleHTp MaTreMaTn4ecKoro 00pa3oBaHUsDY

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

[Tone3npie ya4eOHO-METOAMYSCKHIE U MHPOPMAITMOHHBIE MaTePHAIIBI IIPECTABIICHBI HA CATAaX:
http.//exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(DOPMAMOHHO-TEIICKOMMYHUKAIMOHHON ceTr « THTEepHET» ISl OCBOCHUS

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

4.5. JIuueH3u0HHOE ¥ CBOOOTHO pacnpocTpaHsieMoe IPOrpaMMHoOe
ol0ecmeueHmne

Ne| HammenoBanme | Paspaboruuk I[1O | Joctynmuocts (u- | Ccbuika Ha Equnsliii peectp
(mpaBoobiaa- [IEH3UOHHOE, CBO- | POCCHUCKHUX MPOTPAMM JIJIst
TEJb) 060/HO pacmnpo- OBM u B/] (npu Hanuumm)
CTpaHSIEMOE)
1 | Astra Linux [ OOO JIuueH3noHHOE 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 CIIPABOYHbIE 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-
HUU

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-

HUMN
IPR Books https://www.iprbookshop | JoctymnHa B cetn Wn-
.ru/ TepHET Oe3 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

MoJIUTEMaTHYecKas peepaTUBHO-
o6ubnunorpaduueckas u
HayKoMmeTpudeckas (OubmuomeTpu-
yeckas) 0aza JaHHBIX

5. MaTepuajbHO-TeXHUYECKOe o0ecnevyeHne I CIUTIUHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpCUTETa 00eCcIIeurBaeT MPOBEIEHUE BCEX BHJIOB
33H$[TI/II71, OpeaAyCMOTPECHHBIX y‘-Ie6HI)IM IJIaHOM, U COOTBETCTBYCT HeﬁCTBYIOMHM CaHHUTApPHBIM U
IPOTHBOINOXAPHBIM MPABUIIaM H HOPMaM.

Kadenpa «Matematuka» He pacriosiaraetT COOCTBEHHBIM ay JUTOPHBIM (DOHIOM U HCIIONb-
3yeT yueOHbIe ayIMTOPHH U3 00111ero poHa 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 KJIaCChl 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-
CyJIbTAlIMI B TEUEHHUE KAXKIOT0O ceMecTpa. Borieainive B Kypc MaTaHalan3a pa3Jieibl sIBISIOTCS
KJIACCHYECKHUMH, B TO K€ BPEMs OHU MTPAKTUYECKH OPUEHTHUPOBAHBI, TAK KaK UMEIOT IITUPOKOE pac-
MPOCTPAHEHHUE ISl PEIICHHS Pa3HOTO POJia 3a/1a4 BHYTPU CaMOM MaTEMAaTUKHU U MPUKIAIHBIX 3a-
nad. MIX ocBOoeHHE MOMOKET CTyJIEHTaM JOTMYEeCKH 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.

N3noxxeHrne TEOpEeTHUYECKOro MaTepuasa JOJDKHO COMPOBOXKAATHCS WILIIOCTPATHBHBIMU
puMepamu, THIATeIIbHO OTOOPaHHBIMU MPETOAaBaTEIeM TaK, YTOObl TEXHUUECKUE TPYIHOCTH U
BBIKJIQJIKH [P PEIICHUH 33a4d HE OTBJIEKAJU OT TJIaBHOTO: OCMBICICHHSI UJIEH U CYTH IPUMEHS-
eMbIX MeTo10B. CiieyeT Bcerja yKa3blBaTh MPUMEPHI MPAKTHYECKOTO TPUMEHEHUSI PAaCCMOTPEH-
HBIX Ha 3aHATHSIX ypaBHEHUU U GOpPMYIL.

[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 CTYJIEHTOB U MMPUBJIEKATh UX K HAYYHOM
paboTe, K y4acTHIO B pa3HOTO po/ia OJIMMITHAZaX U KOHKypcax.

CTyneHT NOKEeH ONIyIaTh 3aMHTEPECOBAHHOCTH MPETOIaBaTelsl B JOCTIKEHUH KOHEU-
HOTO pe3ysibTaTa: B MPUOOPETEHUH OOYYAIOIUMUCS MPOUYHBIX 3HAHUM, YMEHHH W BIIaJeHUS
HaKOIJIEHHON MH(pOpMAIIMel Jis peleHus 3a71a4 B MpodhecCuOHaTbHOM NeITeTbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

[IpoBenenue 3aHATHI U aTTecTaluii BO3MOKHO B JUCTAaHIIMOHHOM (hopMare ¢ 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 IUCTaHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMU
pacropsKeHUs MU IIPOpEKTopa Mo yueOHO# paboTe W/Miu LIEHTPOM y4eOHO-METOIUYECKOi pa-
OOTHI.

6.2. Mertoauyeckue yKkazaHusi A 00y4arOMMXCH 110 OCBOCHUIO
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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, BBIACHUTH XapaKTep HEONpPEIeIEHHOCTH 9 , it ,0-00,00—00,1" |. Yro6s
o0

OBJIAJICTh TEXHUKOM PEIICHUs 3a/1a4 Ha BHIYHUCIICHUE MIPEICIIOB, HAI0 3HATH JIBa 3aMEYaTeIbHBIX

npezena, TabJIuIly SKBUBAJICHTHBIX OECKOHEYHO MaJbIX, MpaBmiio JlonuTans, pa3inyHble TpUeMbl

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

I0€ KOJMYECTBO 33/1a4.

[Ipu W3y4eHUU TEeM, MOCBSIIECHHBIX MPOU3BOAHON W auddepeHnnany (GyHKIHH, HAI0
OCMBICIIMTh UX T€OMETPUYECKHIA CMBICIT, IOHUMATh pa3inyre Mexay HUMU (auddepeHnnan - 3To
TJIaBHAs JIMHEWHAs 4acTh MpupanieHus GyHKiun). TBepo 3HaTh (Kak TabauIy yMHOXKEHUs) pop-
MyJbl udepeHInpoBaHIsl OCHOBHBIX JIEMEHTAPHBIX (YHKIMK U MpaBuia qudQepeHpoBa-
HUs (BCe, KOHEYHO, HO 0COOCHHO MpaBuiio quddepeHInpOBaHMS CIOKHON PyHKINN).

OObparure BHUMaHKE TaKKe HAa 0COOEHHOCTH MU depeHInpoBaHns (DYHKIIHA, 3aJaHHBIX
B HESIBHOM (hopMe, TapaMEeTPHUECKH, Ha IPUEM Jorapudmudeckoro auddepeHnupoBanusi.

Cremyer 4eTKO 3HATh U YMETh MPUMEHSTH aJITOPUTM HCCIIEOBaHUS (PYHKIUHI U TOCTpOe-
HUS TpauKOB: ONpe/ieeHUE TOYCK pa3pbiBa (M UX KIacCU(UKAIUIO), aCHMITOT Ipaduka (BepTH-
KaJbHOH, HAKJIOHHOW, TOPU30HTAIBHOM ), HEOOXOIMMBIE M IOCTATOYHBIE YCIOBUS MOHOTOHHOCTH
(YHKIIHH, CYIIECTBOBAHUS JIOKAILHOTO YKCTPEMYMa, MMPOMEKYTKOB BBITYKIOCTH M BOTHYTOCTH
(GYHKIUHU U TOYEK reperuoa.

Pasnen 2: nuddepeHunanbHoe HCHUCTeHNE PYHKIUI HECKOJIbKHUX NepeMEeHHbIX

HpI/I HU3YYUYCHUU JAHHOTO pa3Jeiia O6paTI/ITe BHHMMAHHC HA TO, UYTO Q)YHKHI/IH ABYX IICPEMCH-
HBIX UMECT HaFJIﬂIIHI)If/i FGOMCTpI/I‘IeCKI/Iﬁ CMBICJI — 3TO NOBEPXHOCTH B TPEXMCPHOM IIPOCTPAHCTBE
Ha,[[O OCMBICJIIUTD MOHATHUA YaCTHBIX IIPOU3BOJHBIX U ITOJIHOTO ,Z[I/ICI)(I)CPCHI_[I/IEU'IEI 1 0COOCH-
HOCTBh HUX BBIYHCIICHHA, OBJIAJCTDH TEXHHUKON BBIUMCIICHUS IMPOU3BOAHBIX OT CIIOJKHOM q)YHKHI/II/I

HECKOJIBKHUX HepeMeHHLIX. Cne/:[yeT O6paTI/ITB BHMMAHHUEC Ha TO, YTO OJIA Q)YHKHI/II/I zZ = Z()C, y)
2 2
0z 0z

ox0y  Oyox

CMEIIaHHBIE YaCTHBIE MPOU3BO/IHBIE BTOPOTO MOPSIIKA PABHBI MEXKTY COOOM: (Teo-
pema llIBapia), To ecth mopsaok AuddepeHnpoBaHUs HE UMEET 3HAUCHUS.

s GyHKIMY HECKOTIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIIMH B TPOU3BOILHOM
HaIpaBJICHUHN XapaKTEePU3YeTCsl MPOU3BOIHOM MO HAMPABIECHUIO, @ HAUOOJIbIIAasi CKOPOCTh U3Me-
HeHus! QYHKIMK Oy/IeT B HAMpaBICHUH BEKTOpa IPaIueHTA.

Crnenyer oOpaTUTh B 3TOW TeMe BHUMaHHE HA HEOOXOIUMOE U JIOCTATOYHOE yCIIOBUS CY-
[IECTBOBAHUS IKCTpeMyMa (GYHKIIUN HECKOJIBKUX MEPEMEHHBIX.

Pa3nen 3: nHTerpasibHOE HCUHCICHHE
B mHTErpanhsHOM MCYHCICHUH peliaeTcs 3ajada, o0paTHOM TOM, KOTOpask paccMaTpuBa-

nack B uddepeHImanbHOM HCUHNCIICHHH: He0OX0MMMO HaiiTh 1 nanHoi dyrkimn [ (X) Takyro

(GYHKIMIO, TPOU3BOIHAS OT KOTOPOH Obl1a ObI paBHa 3a1aHHON. HTerpupoBanue GyHkunit — 10-
CTaTOYHO CJIOKHBIN pa3/Iel MAaTEMaTUKH, OBJIAI€Th KOTOPBIM MOYHO TOJIBKO, €CJIH CTYACHT «BO3b-
MET» 10CTaTOYHO OOJIBIIOE KOJUYECTBO HHTETPAIOB PA3HOIO TUIIA.

13



Hano tBepao 3HaTh TaOaMIly MHTErPAJIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKLIUH, OCHOB-
HbIE€ METO/Ibl HHTEIPUPOBAHUS (3aMEHa ITepEeMEHHOH, MOJIBEACHUE MO/ 3HAK Ju(epeHImana, uH-
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. ®OHI OLIEHOYHBIX CPEACTB

@oH/ OIICHOYHBIX CpPEeACTB NpeacTaieH B [lpunoxenun 2 k paboueil mporpamMme U BKIIOYAET
pa3nelsr:

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)

®opMma 00yyeHHUs - OUHAS
I'ox natopa 2023/2024

n/n

Pa3pen

Cemectp

Henean

Cemectpa

Buabi yueOHoli padoTsl,

BKJIIOYAsl CAMOCTOSITEIbHYIO
padoTy CTYyAeHTOB,

U TPYAOEMKOCTH B Yacax

Buabi camocTosiTeJibHOM pa-

00ThI

CrtyaeHToB

DopmMbI
arrecra-
107071

J | IVC | JIa6 | CPC | KCP

Pe-
K.P. | K.IL. | PT'P | de-
pat

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 QyHkimid. Texuuka mudde-
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 OTpe3Ke.
HauOonpiiee 1 HauMeHbllee 3HAYCHUS
(GYHKIIMM Ha OTpE3KeE.
CamocrositesbHas pabora Nel Ha ce-
MHHape 1o (pyHKUUAM OJHOM mepe-
MEHHOM

1.9

Pa3nes 2. ®@yHKUIMA HECKOJIBKHUX Ile-
peMeHHBbIX. [Ipenen n HEeNmpepbIBHOCTD.
OcHOBHBIE  CBOMCTBAa  HENPEPBIBHBIX
¢ynkuuit. YactHsle npoussoansle. [1om-
HbII U depennnan.

Boinaya 3apanuii PI'P Ne 2 no pynk-
MM HEeCKOJILKHUX IlepeMeHHbIX

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.
CamocrositeibHas 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 3agannii 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

3anauu, 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- GOTEI ®opmbI aT-
a = 00Ty CTYJIEHTOB TeCTAUMHU
Ne 5 § = ’ CryaeHroB
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

20



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

O030p 3a1a4 1O 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. MeTO)ILI KOHTPOJISA 1 OMCHUBAHUA PE3YJIbLTATOB Oﬁy‘lEHl/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 arrectanus o0yyaromuxcs B (popMe 3K3aMeHa IPOBOAUTCS 110 pe3yIbTaTaM
BBITNIOJIHEHUSI BCEX BUJIOB y4eOHOU paboThI, IPEyCMOTPEHHBIX YUEOHBIM IIJITAHOM 110 JaHHOM AUCILIU-
IUIMHE, IIPY 3TOM YYMUTBIBAIOTCA PE3YyJIbTAaThl TEKYLIErO0 KOHTPOJIS yCIEBAEMOCTH B TEUCHHE Ce-
mectpa. OleHKa CTENEeHH TOCTHKEHUsI 00yJaroIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB O0yUEHUS 110
JUCLHUIIIIMHE TIPOBOAUTCS MPENOJAaBaTeIeM, BEAYIUM 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 YCI0BHS MOATOTOBKHM CTYy-
JAEHTA K INPOME:KYTOYHOM aTTEeCTAllUH, NPEIyCMOTPEHHBIE
IporpaMMoi JuctuIuInHel. CTyIEeHT NEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUH, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
Otin4Ho TabyInLax, onepupyeT NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HAaBBIKAMH, IPUMEHSET UX B CUTyallsX MOBBIIMICHHON CJIOKHO-
ctu. Ilpm sToM MoOrytr OBITH JNONYILIEHBl HE3HAUYUTEIbHBIE
OIIMOKH, HETOYHOCTH, 3aTPyJHEHHs IMPH IMEepeHOoce 3HaHWM u
YMEHU Ha HOBbIE, HECTAH/IAPTHBIE 3aJa4H.

XOpOH_IO BrimonHeHsl Bce 00s13aTeslbHbIE yciaoBuda NMOATOTOBKM CTYy-
ACHTAa K l'[pOMe)KYTO‘lHOﬁ aTTeCTalMu, IPCAyCMOTPCHHBIC
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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 10BIETBOPUTEIILHO

BrimonHensl Bce 00si3aTe/ibHbIE YCJIOBUSI NMOATOTOBKH CTY-
JAeHTa K NPOMEXYTOYHOIl aTTecTalMM, NPEIyCMOTPEHHBIC
nporpaMMoil aucuuIuHbel. CTYACHT IEMOHCTPUPYET COOTBET-
CTBHE 3HAHUH, YMEHUI, HABBIKOB ITOKA3aTeIIsIM, IPUBEICHHBIM B
TabJIUIax, OTIEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIKaMu. Ho mokasbiBaeT HernyOOKue 3HAHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUNH, OJHAKO B Pop-
MYJHPOBAaHUU OTBETA OTCYTCTBYET NOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMEHTAalMel U BBIBOJAMH, B PEIICHUH 337a4 MOTYT
cozepxkatbes rpyObie ommOKu. J{71s moTydeHus MPaBUIBLHOTO OT-
BeTa TPEOYIOTCS YTOUHSIOIINE BOIPOCH.

Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO

He BbmosiHeHbl 00si3aTe/ibHbIE YCJOBHS MOATOTOBKH CTY-
AE€HTa K NPOMEXKYTOYHOH AaTTeCTAllUM, MPETyCMOTPEHHBIE
nporpammont aucuuimesl, UJIM cTtyneHT neMoHCTpUpyeT He-
MIOJIHOE COOTBETCTBUE 3HAHMI, YMEHUI, HABBIKOB MPUBEICHHBIM
B Ta0JIMIIaX, TOMYCKAIOTCS 3HAYUTENbHbIE OIINOKH, IPOSBIIAETCS
OTCYTCTBHE 3HAHUW, YMEHUM, HABBIKOB IO POy IOKa3aTesei,
CTYJIEHT UCHBITHIBAET 3HAYUTEIbHBIE 3aTPYyAHEHUS MPU OIEpH-
POBAaHUM 3HAHUSAMH U YMEHUSMMU.

3. OueHo4HbIe CpeACTBA

HanmenoBanue
OLIEHOYHOTO Cpea-
CTBa

/1

IIpencrasnenue oue-
HOYHOI'O CPEICTBA B
OOC

Kpatkast xapakTepuCTHKa OIICHOYHOTO
cpescTBa

1 KonTponbhas (ca-
MOCTOSITEJIbHAS)
pabota

(KP)

CpencTBo NMpoBEpKH YMEHUN NMPUMEHSTh
IIOJIyYEHHBIC 3HAHUS I PEIICHUS 3a1a4
ONPEIEICHHOIO TUIIA 0 TEME WIU pa3-
Jeny

KonTposbHbIe 3312~
HUS

2 | PacuetHo-rpadu-
yeckas padora

(PTP)

CpencTtBo mpoBEpKH YMEHHM MPUMEHSTh
IIOJIyYEHHBIE 3HAHUS 110 3apaHee OIpese-
JIEHHOW METOJMKE Ul pEIIeHus 3ajad
WIM 33JaHUNA 10O MOAYJIIO WM AMCLH-
IUIMHE B LIETIOM.

Kommnekr 3amanmit
TSI BBITIOJTHEHUS pac-
YeTHO-TpapuIecKon
paboTbI
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YceTHbIi onpoc co-

OeceqoBaHue,
(YO)

CpencTBO KOHTPOJIS, OPTraHU30BaHHOE KaK
crienManbHas Oecesa me1arorndeckoro 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
OouneTsl

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

DK3aMeHalMOHHBIE
OuJIeThI

PETHYECKUX BOIIPOCOB, 3ajJad, IIpaKTH4C-

(OB) .
CKHUX 3aaHHU.

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-rpajdpuueckas padora Nel no auddepeHunanbHOMy HCUMCIeHUI0 PyHKUMIA OXHOM
nepeMeHHOH

Kpatkoe copeprkanue u 3Tarsl pacdeTHo-rpaduueckoil paboTsl:
[Tpenen unciIOBOM MOCIEIOBATEIBHOCTH, TIPEAe (yHKIIHH.
HccnenoBanue GyHKIMH Ha HEIPEPHIBHOCTb.

Brruncnenue npou3BoAHBIX GYyHKIIUH.

HccnenoBanue GyHKIMH, TOCTPOCHUE TPa(UKOB.

PacuetHo-rpaduyeckas padora Ne 2 no pyHKUMAM HECKOJIbKHUX IlepeMEeHHbIX.

Kpartkoe copeprkanue pacueTHO-rpaduueckoit paboThI:
@YHKIMY HECKOJIBKUX NepEMEHHbIX. YacTHbIe TPOn3BOAHbIE. [IpON3BOHBIE OT CIOKHBIX (PYHK-
1uil. [Tpon3BoiHAs 110 HAIPABICHUIO U TPAIUEHT. DKCTPEMYM (DYHKIIUH JBYX IT€PEMEHHBIX.

PacueTHo-rpaduyeckas pagora Ne 3 mo HHTErpaIbHOMY HCUYHCIEHHIO.

Kpatkoe copeprkanue 1 3Tarsl pacdeTHO-rpaduueckoil paboThl:
Ilepewiii sman:
MeTtoapl nHTErpUpOBaHUs. BeIuncieHne HeonpeaeIeHHbIX HHTETPAIOB.
Bmoporti sman:
[TpunoxeHus onpeneneHHbIX HHTErpasioB. MccnenoBanmue cXxoaMMOCTH HECOOCTBEHHBIX HHTETPa-
JIOB.

KommiekT 3agannii

JJIsl BBINIOJTHEHHUsI pacdyeTHO-rpadguyeckux pador (PI'P)
10 JUCHUIUIMHE «MaTeMaTHYeCKHil aHAJIN3)

Teopust npenenos u nuddepeHuuposanue GyHKUMH OHOM NepeMeHHOI
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1. Haiitu npenensr:

lim (2—11)2 —(1+n)2
= (1 n) —(2-n)

_(2n*+3Y

lim 5 ,

ool 27 +1

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

x—>-3

7

217+1 _ Sn—l
hm n+2 n
noo 3T 45

1

n—0

limn

n—0

lim

xﬁOl_ex

lim

(m‘”)' li

im Nn+2=R8n’ +3

(‘/n+5 +n

n — o

4x*

) *
x>0 8In~ 3x

sin3x

2 x—>+0

g

n+l

0, x<-rx

n— 10)3}%1

lim (1-3x)™"

2. UccnenoBaTh Ha HEMPEPHIBHOCTH M BBIMIOJIHUTE YEPTEK: ¥ =<sinx, —7 <x<0

7, x>0

3. Haiitu npousBoaHy10 GyHKITUH:

2(3x3 +4x° —x—z)

- 151+ x
tgx —ct
y — arctgu.

_ cos6x
Y7 Ssin(12x+1)

y=arctg’ In

3
sin(x—2y)+x—

NG

Jx

x+2

y:

y =Inarcsiny1—e”*.

37 +1
xX=—,
3t
(7 o
=sin| —+17 |.
SR
arctg’ +sinln2x
1-2x°

y=(vx)

x=e"'cost, y=e cost

4. CocTaBUTh ypaBHEHHs KacaTeNbHOW M HOpMald K JaHHOM KpHUBOW B TOUKE C aOCLUCCOM X :

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

5. TIpoBeCTH TOJTHOE HCCIIENOBAHNIE U TOCTPOUTH rpaduk f (x)=x

2

1
+?

q)yHKI[I/II/I HECKOJBbKHX MEPEMEHHbIX

1. HaiiTi yacTHBIE IPOM3BOIHBIE BTOPOTO TIOPS/IKA, yOSTUThCS, UTO Z, = Z

2. Haiitu rpamuent ¢pyukmun z = f(x,y) BTouke M (X,,V,): z= 4

3. HccrnenoBaTh Ha 3KCTpeMyM GyHKIHI0 z =X —X+ )" +2y .

2

ﬁ P

2 2
- sz +3y

s

M,(4,6) .

Xy
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NurerpupoBanue

Borunciantsb HEOIIPEACJICHHbIC HHTEI'PAJIbI

dx _
_, x-27dx, x+1)e*dx, [xcos3xdx, [e*cosxdx,
o Jlretetax, J
x+18 -3
: dx O : dx , J‘ dx, I)§+1d ’ Is1n2xdx'
x*—6x+18 x°+6x+5 (x—6)(x+2) +3 cos” x

Boruucautsb onpeae/JICHHbIC HHTErpaJibl

7.6 . 1 dx 1
3sin? xcos xdx, — (x—1)e*dx,
{ £\/l+3x g j xv7+Inx
8 dx 2 1+ x7 4 dx Lx? +2x
[ ——, [——dx, [ ——(, [——dx,
11+/3x—-2 S arctgx 1(3x+5) o x +1
J3 3 2 7.6 1
[ — [vV4-x*dx, j3sin2xcosxdx, ji,
0 1+x 0 0 0 1+3x

]i dx
L X7 +Inx '

Heco0cTBeHHbIE HHTETPAJIbI

1
J.(x —1e'dx,
0

1. Ykaxure, Kakoil U3 HECOOCTBEHHBIX HHTETPAJIOB SIBISIETCS CXOISIIMMCSE
0 00 o0
-3 5
[Nxdx, [x7dx, [vJxdx.
1 1 1

dx
1+ x7

2. Berancnourts HUHTCrpajl, YCTAHOBUTL €T0 CXOAUMOCTD UJIN PACXOAUMOCTDb I

3. Beruncnuth HUHTCrpajl, YCTAHOBUTL €T0 CXOAUMOCTD UJIN PACXOAUMOCTD jll’l xdx
1

a dx
4. BbauciuTh HeCOOCTBEHHBIN MHTETPA jT , YCTaHOBHTD €0 CXOIUMOCTh HJIH

PacxoUMOCTb.
1
dx
5. BI)I'-II/ICJ'II/ITI) HeCO6CTBeHHI)H/I HHTerpaﬂ 5 YCTaHOBI/ITI) €ro CXoAuMoOCTh Njin
-1
paCXO,Z[I/IMOCTB.

o0

6. Beramcnurts HUHTETpaJl, YCTAaHOBUTH €TI0 CXOAUMOCTBb UJIN PACXOIUMOCTDb J'

—00

7. BBIUMCINTH MHTETPAJ, yCTAHOBUTB €r0 CXOJIUMOCTb WU PACXOAUMOCTD J. In xdx
1
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1
8. Beruncantb HecOOCTBEHHBIN HHTETpall jd—f , YCTAaHOBUTH €I'0 CXOAUMOCTh UIU
X
PacxoauMOCTb.
KparHble uHTErpaibl

1. I3MeHNUTh NOPSA0OK UHTETPUPOBAHMS B IBOMHOM UHTErpae

a. l dx ff(x, V)dy , b. j).dyz_ﬁf(x, y)dx .

2. Beruncnuth ”(IO—xz — y*)dxdy, D= {(x,y)| 1<x<2, 0<y<2}.
(D)

3. Beruucnuts
H(12x2y2 +16x°y° )dxdy;
D
D: le,yzxz,yz—\/;.
4. Bpruuciutb
[[(x* + y)dxdy, D — MHOXECTBO TOUEK INIOCKOCTH, OTPAHUIEHHOE JINHUSAMA

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

5. Haiitu momans GUrypsl, OrpaHU4eHHON TaHHBIMU JTUHUSIMA

:3/x =4e", y=3,y=4
Y > Y Y=,V =49

o < 2
6. Haiitu nnomaas GpUrypsl, orpaHU4€HHON TUHUSAMH Yy =X, y=—Xx+2
8. Haiitu 006beM Terna, moayyeHHOro BpalieHneM BoKpyr ocu OY Qurypsbl, orpaHU4e€HHON JMHU-
3

asmu y=x, y=1, x=0.

9. Haiitu 00beM Tena, NOJy4YeHHOTo BpaleHueM BOoKpyr ocu OX Gurypsl, OorpaHUueHHOMN JTMHU-

2 2
sMH Y=X", Y =X.

KonTpoJsbHbie padoTsl (IpUMeEpPHI)
BapuaHr
1. Noctpoutb rpaduk: y =3cos2x

2. Haiitn npegens!:

_ 2 2 B 3_ 2_ _
) 1im O ”)2+E§+"; lim 12082 gy XX X2
—(5+n

n—ee (S—n)

0 2 =2 x* 2x? +x—=2
1

N =
4) Tim 2 —*—1 5) lim(mj 6) lim(x—\/xz—x+l)

2 ln(x—l) =0\ 1+ xcosx x>
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—x, x<0

3. WccnenoBaTh Ha HENPEPLIBHOCTL M BBIMOHUTBL YepTex: y =< x°, 0< x <2

3, x>2
BapuaHTt
1. HaitTn npon3BogHYyto y;:
a) y=arctg’In Jx 6) y= (\/;)
x+2
e
B) sin(x—2y)+—="7x r) x=e'cost, y=e' cost

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

3. MposecTn nosHoe uccnesoBanme 1 noctpouTs rpadmk [ (x) = x* +—-.

X

Bapmuanr.

ou

Nel. Beruncnuth IMPOU3BOAHYIO IO HAIIPABJICHUIO —— U HanTH MOAYJIb BEKTOpA I'paIlUCHTA JJI1

Os

X 3
yskuun u =2xy+——=+2z BTouke A(6;9;1) B HanpaBneHnM, COCTABIAIOMIEM C OCIMH KOOP-

Jy

cosa = 3 cos f y < ”
JUHAT YTJIbI - = — .
7’ 7702

Ne2. Uccnenosats Ha skctpemyM pynkimro z = xy(1 — 4x* —4 y)—5.

. d
N93.Z:1n(y—x4), X =4/sint, y=cost. Haiitu @

dt
Bapuanr

Bvoiuucaumoes:

16
dx
1. J;\/;_

2
2. J. 2x+l -lnxdx .
1

3 I3x -4 a J~sin33xdx 5.[ 2x—1 i
X +4x “Jos?3x ' Ja_ov—x2

I. BBIYUCIUTH UHTETPAJIBIL:
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ot o
) xe X . -~ \/m .
I/I306pa3I/ITB 00JacTh HHTCTPUPOBAHUA U U3MCHUTH IMOPAAO0K MHTCTPHUPOBAHUSA B IIOBTOPHOM HMHTC-
rpaie
0 Va5
Jax [rCey)dy.
—4 0

Boruncnute miomaaps GUrypbl, OrpaHUYEHHOM JMHUSIMH
y=2-x", y=x.
BapuaHT 3a1aHMii TPEHMPOBOYHOIO TECTA.

3agaun

3
_ arcctgx/; dy—?
X

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

4. HaTn Nnpon3BOAHYO y;:

a) y= S/Sin4 x__3 6) y= xarctg7x
X

Y
X

B) ¥ +==cos3x r) x=cost+sint, y=sint—tcost

5. MccnenoBatb Ha SKCTpEMyM f(x) = (x—3)2 (x—S).

2x
. e
6. Hantn nHTepBanbl MOHOTOHHOCTN ) = — .
X

3
X

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

1
8. MocTpounTb KacaTesbHYHO K rpaduky GyHKLUK f(x) =3arccos x” BTOUKE X = E .

2 yactb 9. HaliTu npegensi:

(3+n)2—(2+n)2 . tg2x . X +2x-3 . tg5x
5 5 2)lim— 3) lim ———— 4) im—=—
== (24n) —(1-n) =0 e —] -3 x7 +5x° +6x 7 tg3x

3 yactb

0, x<-x
10. UccnenosaTtb Ha HENPEPLIBHOCTb M BbINOAHUTL YepTex: ¥ =<sinx, —x <x<0.

7T, x>0

11. NMpoBecTy NoAHOE UCCea0BaHME U MOCTPOUTL rpaduK f(x) =
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KonTposabHbie padoThl (IpUMepbI)
BapuaHTt

1. MocTpouTsb rpadmk: y =3cos2x

2. HaiiTn npegens!:

5—n) +(5+n) - oxt—x—
Gon) +(5+m) ) meos2x lim 2~ ¥ ~*=2
30 o2 =2 x7 =2x" +x-2

1

7 =
4 lim Y —* 1 5) lim(mj 6) lim(x—\/xz —x+1)

2 ln(x—l) >0\ 1+ xcosx x>

-x, x<0

3. UccnepnoBaTtb Ha HENPEPBIBHOCTb M BbIMOHUTD YEPTEXK: ) = x*,0<x<2

3, x>2
BapuaHTt
1. HaiT1 nponsBogHyto y;:
a) y=arctg’In Jx 6) y:(x/;)
x+2
x3
8) sin(x—2y)+—="7x r) x=e ' cost, y=e' cost

. . 1 1
2. Haintn lim| ——
x| x o arctgx
2

3. MpoBecTM NosHOE UccneaoBaHME U NOCTPOUTb FpaduK f(x) =X +—.
X
Bapmuanr.

ou

Nel. BerancnuTe NpOU3BOAHYIO IO HAIIPABIECHUIO 8_ Y HaliTU MOAYJIb BEKTOpA I'PaueHTa JJIs
AY

X
bynxuun U = 2xy + T +2° Brouke A(6;9;1) B HAMpaBICHNH, COCTABISIOMIEM C OCIMHU KOOD-
y

cosa 3 cos f 0 y < ”
JHAT YIJIbI =—, =—, —.
7 7 2

Ne2. Vccnenoats Ha sketpemyM dynxumio z = xy(1 —4x* —4y) -5,

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

Bvoiuuciaumoe:

16 dx 2
1. 2[\/;_2. 2. !(2x+1)-lnxdx .
3x° -4 sin” 3x 2x—1
3. | —dkx. 4, | ——dbx. 5. | ——=
J.x2+4x gy J.cosz?wc g '[1/4—2x—x2

1. BbIUHCIUTL UHTETPATIBL:

+a0 " =y
Jl.xe dx . !m

dx.

M306pa3MTb obnactb UHTETPUPOBaAHNA N UISMEHUTL NOPALOK UHTETPUPOBAHUA B MOBTOPHOM UHTErpane

0 Vas-a?
[ax [y,
—4 0

BbluMcauTe naowagb ¢uUrypbl, OrpaHUYEHHOW JIMHUAMM

2
y=2-x", y=x.
BapuaHT 3aaHuii TPEHUPOBOYHOrO TecTa.

3apgaum

) , arcctg/x
luactb 1. y=sinlnx, y',y"—? 2. szg\/_, dy—?

4. HaTn Nnpon3BOAHYO y;:

a) y= 5 sin4 x-3 6) y:xarctg7x
V X

Y

3. y=3x"+xe*,x,=2/1x=0,1, y—?

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

x
5. Uccneposatb Ha skcTpemym f(x) = (x—3)2 (x—5).

2x
. e
6. HanTn nHTepBanbl MOHOTOHHOCTN ) = — .

7. HaliTn Hanbonblee, HaMmeHbLlee 3HaYeHne GyHKUUK f(x) =

3
?—16)6 Ha oTpeske [—5;1].

1
8. MocTpounTb KacaTesnbHyo K rpadpuKky GyHKLUM f(x) =3arccosx’ BTOUKE X = —.

2 yactb 9. HaliTu npeaensi:

3) lim

tg2x x*+2x-3
3 x° +5x7 +6x

2) 1lim ¥

=t tg3x
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3 yactb

0, x<-x

10. UccnepoBsatb Ha HENPEPbLIBHOCTb U BbIMOMHUTL YepTeX: y = sinx, —r<x<0.

11. MpoBecTK NoAHOE UccneaoBaHME U NOCTPOUTL rpaduK f(x) =

7, x>0

-4

Kpurepum ouenku:

- OLICHKA «3a4YTE€HO» BBICTABIISIETCS CTYJEHTY, €CJIM OH PErYyJIIPHO B TEUCHHUE CEMECTPa MPEACTABIISII
pelleHus 3a/1a4, BHITOJIHWII MOJHOCTHIO BCE 3a/1aHUs U UX 3alUTHI, OTBETUB Ha BOMPOCHI MIPEnoa-
BaTels;

- OLICHKA «HE 3aYTEHO» BBICTABIISETCS CTY/ACHTY, €CIIM OH HEPEryJIsipHO B TEUEHUE CeMecTpa Ipe-
CTaBJISUI PELICHUS 3a]a4, BBIIIOJIHMI 33/1aHUs HE MOJIHOCTBIO MJIM BOOOLIE HE MPEACTaBIsl paboThl
Ha MPOBEPKY, AOMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI MPEIoaaBaTess.

HJ’IH IMPOBCACHUA TCKYILICTO KOHTPOJIA 3HAHUH CTYACHTOB B ITUCTAHIIUOHHOM Q)opMaTe B pas-

paboTtanubIx Kadeapoit «Martemarruka» OHIAWH-Kypcax UMEIOTCS MPOMEXKYTOUYHbIE (MIPOOHBIE) Te-
CTBI.

3.2. [Ipome:kyTOUHASl aTTeCTANMUS

[TpomexxyTouHas artectanus - (3K3aMeH) IPOBOIUTCS MO OMIIETaM B yCTHOU opme.
Bpemst 11 noAroTOBKM OTBETa HA BONPOCH! HE OoJiee 45 MUH.

buner Bxiro4aeT TeOpeTUUECKUN BOIIPOC U 3a/1a4H.

KommiekThl 5K3aMeHallMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaTemMaTukay.
Tunosblie BApHAHTHI OMJIETOB NPUJIATAIOTCS.

AW~

KoMmmuiekT Bonnpocos

o gpucuummae «MareMaTH4ecKuil aHaJIn3»

JAuddepenuunanbroe ucuncjienne GyHKIUil 0JHONH MepeMeHHOM

[ToHsATHE TEpeMEeHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUS.

MOHATHE (PYHKIMOHAIBHOM 3aBUCUMOCTH, KiIaccuPUKaIUs QyHKIIHH.

Omnpenenenre 1 TUIBI YACIOBOM MOCIEI0BATEIBHOCTH.

[Ipenen uncnoBoil mocnea0oBaTENIbHOCTU. ApuMeTHUECKHE OTIEpalK HaJ TTOCIIeI0BATEIHHO-
CTSIMH.

VYcnoBus CynecTBOBaHUS KOHEYHOT'O Mpeiesia YNCIOBOH rocienoBareabHocT! (TeopeMbl Ko
u Beliepmtpacca).

BTopoii 3aMeuaTenbHbIi Mpeed.

ITpenen pynkuu. Onpenenenus. I 'eomeTpudeckas MHTEpIIPETALUs MOHATHS pesena GyHKIHH.
CaoiicTBa Npeesios.

beckoneuHo maiible, 6eCKOHEUHO OobIINe (PYHKIUH.

[TepBrIii 3amMedaTenbHbIN TPEAE.

. beckoHeUHO Majble BEIMYUHEL. DKBUBAJICHTHBIC 0ECKOHEYHO Mallble U MX HCIIOJIb30BaHHE npu

BBIYUCIICHUU IPEICITIOB. Ta6m/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.

SN S

= o ©

Nk wbh =

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.
[TpousBoanbie U 1udHepeHIHaIbl BEICIINX MOPSIKOB.

OcHoBHble Teopembl AuddepeHnnaipHoro ucuucienus (teopema depma, treopema Pos, 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 IKCTPEMyMa.

JloctaTouHoe ycroBue Bo3pacTaHus (yObIBaHUA) GYHKITUH.

HauGonpiiee u HanMeHbIee 3HAYCHUS (DYHKIIMK Ha OTPE3Ke.

BrinykinocTs, BOTHYTOCTb, TOUKA Mepernda. JlocraTouHoe yClIOBUE BOTHYTOCTH (BBITYKJIOCTH).
Heo6xonumoe ycnoBue To4kH neperuda. JJocratounoe ycioBue neperuoa.

OO61mas cxema MOCTPOCHUS U UCCIIEOBaHMs rpaduKa (yHKITHH.

(I)yHKI[I/II/I HECKOJbKHX INIEPEMECHHBIX

OnpeneneHye U reOMETPUIECKUN CMBICT (DYHKIIUU IBYX EPEMEHHBIX.

Jlunuu ypoBHSI PYHKIIUU ABYX MEPEMEHHBIX.

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

[Tpon3BoHBIE BBICIINX MOPSIIKOB (PYHKIIMK HECKOJIBKUX NepeMeHHbIX. CMelIaHHble TPON3BO/-
Heie. Teopema IlIBapua.

[TpousBoaHas GyHKIMM HECKOIBKUX TEPEMEHHBIX 110 HAIPABJICHHUIO.

[Tpon3BogHas MO HAIIPABIEHUIO U TPAAUEHT CKaJISPHOTO MOJIS.

DKCTpeMyM (PYHKIIUU HECKOJIBKHUX MEPEMEHHBIX.

. Heo6xonnmoe u 1octaToyHoOe yCIOBUS SKCTpeMyMa (QyHKIIUH JBYX EPEMEHHBIX.

HNHTerpajbHoe HCYHCICHUE

[TepBooOpazHasi, HeonpeaeneHHbIH nHTerpal. Tabnuia OCHOBHBIX HHTEIPAJIOB.
3ameHa NepeMEHHOM U MHTETPUPOBAHME 110 YaCTSIM B HEONIPEIEIEHHOM UHTETpaJe.
WHTerpupoBanue ¢ TOMOIIbIO MOABEICHH 01 3HaK AuddepeHnuana.
HuTerpupoBanue pallioOHaIbHbBIX APOOEH.

WMHTerpupoBaHue 110 4acTSIM U 3aMEHa [IEPEMEHHOM B ONPEAEIICHHOM HHTErpalle.
WuTerpupoBanue TpPUrOHOMETPUYECKUX (DYHKINN, OCHOBHBIE TPUEMBI.
WHTerpupoBaHue HppaliOHAIBHBIX (PYHKIUI.
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8. VYHuBepcaiabHasi TPUTOHOMETpPUYECKas MOJICTaHOBKA.

9. OmpeneneHHbIN HHTETpa U ero cBoiicTBa. Popmyna HeioTona — JlelOHuIa.

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. Beruncnenue miomaaei B IpsIMOYTOJIbHBIX U MOJISIPHBIX KOOPJIUHATAX C MIOMOIIbIO OINpEJIEIeH-
HOT'0 MHTErpaJa.

15. Beluncnenue IIuHbI 1yTH ¢ IOMOIIBIO OIPEIEIEHHOT0 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 MHTErpaJa.

20. HecoOcTBEeHHBIE MHTETPAJIBI OT Pa3PBIBHBIX (DyHKIIHMA.
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TumnoBbie BApUAHTHI OUJIETOB
0 IUCLHUIUINHE «MaTeMaTHYeCKHH 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, HeonpeaeaeHHbIN UHTEeTrpal. Tabyiniia OCHOBHBIX HHTETPAJIOB.
dx

4f5—x+5-x

3. Haiitu rpagueHT QyHKIHH Z = y\/g B Touke M (L4).

2. BbluMCIUTh HEONIPEAEIEHHBINH UHTETPAT I

4. VYxaxwure, KaKOW U3 HECOOCTBEHHBIX UHTETPAJIOB SIBJISETCS CXOISAIIMCS
o0 o0 o0
J‘\/;dx, Ix_3dx, I\/ xdx.
1 1 1

5. Haiigure skcTpeMyMbl ¥ TOUKH niepernda pynxmuu y = (x —1)e .

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

MHWHHCTEPCTBO HAVKH U BBICLLIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALIUN
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXJIEHME BBICIIIET'O OFPA30BAHUS
«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. HecoOGcTBeHHBIE MHTETPAIBI TIEPBOTO M BTOPOTO THMA. [IOHITHS CXOIUMOCTH M paCcXOIUMOCTH
HECOOCTBEHHOTO MHTErpaa.

2

148

2. Haiitu npou3BOaHYIO (byHKuI/II/I, 3aJJaHHOM NTApaMETPUUECKU x = A
1+¢

2 2
3. HUccnenoBath Ha SKCTpeMyM QYHKIHUIO Z =X — X+ y" +2y.
7.6
4. BpIYMCIUTD ONpeNeNeHHbIH HHTerpal J.3sin2 X cos xdx.
0

5. Haiitu o0bem Tena, Moy4eHHOro BpaeHueM Bokpyr ocu OX ¢Gurypsl, orpaHi4eHHON JTMHU-
smu y=x, y=1, x=0,

Yr1BepxkaeHo Ha 3acegannu kadenpsr Mmarematuku «_03» 05 2023 r., mpotokoa Ne 10

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

J171s mpoBeieHUs POMEKYTOYHOT'O KOHTPOJISl 3HAHUH CTYIEHTOB B TUCTAHIIMOHHOM (popMmaTte
B pa3paboTaHHBIX Kadenpoit «MaremMaTukay OHJIAHH-KypcaX UMEIOTCSI HTOTOBBIE TECTHI.
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	Раздел 1: дифференциальное исчисление функций одной переменной
	При изучении данного раздела обратите внимание на то, что функция двух переменных имеет наглядный геометрический смысл – это поверхность в трехмерном пространстве
	Надо осмыслить понятия частных производных и полного дифференциала и особенность их вычисления, овладеть техникой вычисления производных от сложной функции нескольких переменных. Следует обратить внимание на то, что для функции   смешанные частные про...
	Для функции нескольких переменных скорость изменения функции в произвольном направлении характеризуется производной по направлению, а наибольшая скорость изменения функции будет в направлении вектора градиента.
	Следует обратить в этой теме внимание на необходимое и достаточное условия существования экстремума функции нескольких переменных.
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	2.
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	Функции нескольких переменных
	1. Определение и геометрический смысл функции двух переменных.
	2. Линии уровня функции двух переменных.
	3. Частные производные функции нескольких переменных, их геометрический смысл
	5. Дифференцирование сложных функций нескольких переменных.
	7. Производная функции нескольких переменных по направлению.
	17. Вычисление объема тела вращения с помощью определенного интеграла.
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