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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;

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

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

- IOJITOTOBKY CTY/ICHTOB K JEATEIIbHOCTH B COOTBETCTBHUH C KBATH(PHUKAITMOHHOMN 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-
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
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 TP pellIeHUH PpogecCHOHAIbHBIX 3a7a4

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. TIpumeHnser MmaTeMaTUu4eCKui
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, MOJIEKYJISIPHOMN




(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

JlucuuiuimHa OTHOCUTCS K 00s3aTenbHoM yacTu 610ka b1: Monyns «Maremarndeckue u
€CTECTBEHHO-HAYYHbIE JUCIUIUIMHBDY.
JucuuruimHa 6azupyercs Ha Cleayomei, MpoiIeHHON UCIUILTIHE:
- TMHEeWHas anreopa.
Jucnunnuza «MareMaTHdecKuil aHaiIu3» JIOTUYECKHU CBSI3aHA C IOCIEAYIOMHUMU JUCIU-
IJIMHAMMU:
B ob6sazamenvnoti yvacmu:
MaTeMaTUYEeCKHUIl aHaIn3;
¢duzuka;
XUMUS;
AIIEKTPOTEXHUKA U DJIEKTPOHUKA;
TUAPOra3oAMHAMUKA;
TEOpeTUYECKasi MEXaHUKa;
SKOHOMUKA U YIIPABJIEHUE B SHEPIETHUKE;
porpaMMHOe oOecrieueHue st MpoheCCHOHATBHON JAeSITeTbHOCTH B SHEPTETHYECKON OT-
paciu.

3. CTpyKTypa u coaepxkaHue JUCUUILIMHBI

OO61mas TpyA0eMKOCTh AUCHUIIIINHBI COCTABISAET 4 3aueTHbIC eAUHULIBI - 144 yaca.

3.1. Buasl yueOHoii padoThl H TPYA0EMKOCTh

3.1.1. Ounas ¢popma 00y4eHust

Ne i/m Bu yuetmoii paGoTs1 KonuuyectBo
4acoB Cemectp 2
1 AyAUTOpHBIE 3aHATHS 72 72
B ToM yncie:

11. Jlexumn 18 18
12. CeMuHapcKue/IpakTHYeCKUe 3aHATHS 54 54
1 JlaGopaTopHble 3aHATHS - -
2 CamocTosiTeibHasi padoTa 72 72

3 IIpomexyTOUHASI ATTECTALMSA
9K3aMEH E) 6]
Hroro 144 144




3.2. TemaTruyeckuii njaH U3y4eHus TUCUUMITHBI

Pasmenién B mpunoxenuu 1 k pabodeit mporpamme.

3.3. Coaep:xaHue pa3iesoB IUCHUNINHBI

Beenenne

[Ipenmer, 3a1aun u coepkanre AUCUUTIIMHBL. OCHOBHBIE ATAIbl Pa3BUTHS JUCIIUILINHBL.
CrtpykTypa Kypca, ero MecTo U poJjib B IOATOTOBKE OakaiaBpa, CBA3b C IPYTUMH JIUCHUIUTMHAMU.

Paznea 1. IluddepennnanbrHoe ncuucjienue GyHKuui 01HOH nepeMeHHO

Tema 1. Hucnoas nocneaoBarenbHOCTh. [Ipenen uncnoBoil mociaea0BaTeIbHOCTH U €T0
cBorictBa. dynknus. [Toctpoenne rpadukos Gpynkiuit. [Ipenen hynkumun. OCHOBHBIE TEOPEMBI O
npenenax Gyukiun. [lepBoiii u BTopoii 3ameuareabHble peensl. CpaBHeHHE OECKOHEYHO MaJIbIX
1 OECKOHEYHO OOJIBIINX BEIMYHH. DKBUBAJICHTHbIE 0ECKOHEYHO MAaJIble BETMYMHBI.

Tema 2. HenpepsIBHOCTh QYHKIIMI B TOUKE M HA IPOMEXKYTKE, TOUKM pa3pbiBa PyHKIINH,
ux Kiaccupukanus. ACUMOTOTH rpaduka GyHKIMH, UX KIacCU(UKAIIHSL.

Tema 3. [IpousBoanas ¢ynkun. ['eomerprueckuii U GU3NIECKHiA CMBICT IPOU3BOTHOM.
[TpaBuna quddepenurpoBanus 1 GOPMYJIIbl BBIYUCICHUS TPOU3BOIHBIX. Tabnuiia mpou3BOIHBIX
OCHOBHBIX 3JIEMEHTapHbIX (YHKIMI. Bbluncienne npou3BoaHbIX (YHKIMM, 3alaHHbIX pa3iny-
HBIM 00pa3oM.

Huddepenunan. [IponsBoansie u auddepeHnnansl BEICIINX MOPAIKoB. [IpubmmkeHHbIe
BBIUMCJICHHSI C TOMOIIBIO AU PEpeHIInaNOB.

Tema 4. IlpaBwio Jlonurans. @opmyna Teitnopa. PackpeiTue HeonpeneaeHHOCTEH pas-
JUYHOTO TUMa. Pa3noxeHne 0OCHOBHBIX dNIeMeHTapHbIX GyHKIMi 1o Gpopmysne Teinopa. [Tpubnu-
JKEHHBIE BBIUMUCIIEHUS C TTIOMOIIBIO hopmyJsl Temopa.

Tema 5. OcHoBHbIe TeopeMbl U HepeHIINATEHOTO UCYUCIEHUs. MOHOTOHHOCTD (DyHK-
11y, FKcTpeMyMbl HeoOxoaumble U 10CTaTOUHbIE YCIOBUSI MOHOTOHHOCTH, JIOKAJIbHOTO IKCTpE-
myMma. MccnenoBanue BeITykiiocTy rpaduka Gyskiun. Touku nepernda rpaduka GyHKIUN.

OOmias cxema uccienoBaHus (GyHKIMU U OCTpoeHus ee rpaduka. CBoiicTBa GyHKUHMH,
HEeNpephIBHBIX Ha oTpe3ke. Haubosbiiee u HaMeHbllee 3Ha4eHNs (PyHKLINMU Ha OTpE3Ke.

Paznen 2. ludgdepennnanbHoe ucuucjieHne PyHKUMH HECKOJbKHX MepeMeHHbIX

Tema 1. @yHKIIMN HECKOJIBKHMX NEPEMEHHBIX. JINHUM M MOBEPXHOCTH ypOBHsA. YacTHbIE
npousBoaHbie. [lonublil qudpdepenuman. Ilpon3BoaHbIe CI0KHOW PYHKIIMN HECKOJIBKUX Mepe-
MeHHbIX. YacTHbIE TPOU3BOIHBIE U JU(depeHImanbl BrICIINX mopsaakos. Teopema IlIBapia.

Tema 2. [IpousBonHas no Hanpasnenuro. I'paauent. KacarenbHast k kpuBoid. KacarenbHas
IUIOCKOCTh M HOpMaJib K moBepxHocTH. Dopmyina Teitnopa. DkcTpeMyM (YHKIHMU HECKOIBKHX
nepeMeHHbIX. Heo0xoaumbie 1 10CTaTOUYHbIE YCIOBHSI SKCTPEMYMA.

Pasnen 3. UHTErpajibHOE HCYMCICHUE

Tema 1. [lepBooOpa3Has. Teopema cyiiecTBOBaHUSI HEOIpenelIeHHOro uHTerpana. He-
OTIpe/ieIeHHBId MHTETpall U ero CBOMCTBa. Tabiuiia MHTErpajioB OT OCHOBHBIX JIEMEHTaPHBIX
¢byHkuil. MeTos1 HEemocpeICTBEHHOTO HHTETPUPOBAHMSL.

MeTo1b1 UHTETPUPOBAHMS C TOMOIIBIO 3aMEHBI IEPEMEHHOM, TIOJIBEIEHUEM 1101 3HaK JudQepeH-
nuana. MeTog MHTErpUpPOBAHUS 110 YACTSIM.

WHTerpupoBanue palMoHaIbHBIX Jpo0ei, HHTErpUPOBaHUE HEKOTOPBIX BUIOB UPPALMOHAIBHBIX
U TPUTOHOMETPUYECKUX (DYHKLIUH.



Tema 2. 3agaun, TPUBOJAIINE K MOHITHIO OMPEACICHHOTO MHTerpana. OnpeneneHHbIl
WHTErpaJl, €ro CBOMCTBA. Y CIIOBUSI HHTETPUPYEMOCTH. MIHTEerpan ¢ mepeMeHHbIM MpeIeIOoM UHTE-
rpupoBanus. Dopmyia HeroToHa — JleiiOHuIa. 3aMeHa mepeMeHHOM B OIPeIeICHHOM HHTETpale.

[Ipunosxenus onpeaesieHHOro HHTETpalia B FeOMETPUM U MEXaHUKE (BBIUMCICHUE TUIONIA-
neit miockux Guryp, IIUHBI KPUBOM, 00BEMOB.

Tema 3. HecoOCTBEHHBIC HHTETPAIIBI IEPBOTO U BTOPOTO pojia (10 OECKOHEYHOMY ITPOME-
KYTKY, OT HEOTPAaHUYEHHBIX (PYHKIIMI Ha KOHEUHOM IPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, NpUBOJAIINE K KPaTHBIM UHTErpajaM. J{BOMHONM U TPOWHOMN UHTErpabl,
ux cBoiicTBa. [IpaBuiia BIUMCIEHUS JBOMHBIX HHTEIPAJIOB.

3.4. Temaruka NpaKTHYECKUX 3aHATHI MO TUCIUILUIHHE
«MaTeMaTHYECKUIl AHAJIM3»

3.4.1. Ounas ¢popma o0ydeHust

No Tema 3anaTus
n/n
1 Paznea 1. Dj1eMeHTBI MATEMATHYECKOI'0 AaHAJIH3A.

UucnoBas mocienoBaTeabHoCTh. [Ipeaen 4uciioBoi nociuea0BaTeNnbHOCTH U €T0 CBOM-
crBa. [IpaBuna npenensHoro nepexona. @ynkuus. [Ipenen pyuxuuu. Teopemsl o mpene-
nax ¢pynkuuu. IlepBblil 1 BTOpOi 3aMedaTebHble IPeiebl.

2 CpaBHeHHe 0ECKOHEUHO MaJIbIX U OECKOHEYHO OOJIbIIUX BEIMYUH. DKBUBAJIICHTHbIE Oec-
KOHEYHO MaJIbl€ BEJIMUMHBI.

PackpeiTHe HeonpeaeIeHHOCTEN PA3IMYHOrO TUIlA

4 HenpepbiBHOCTh QPyHKIIMI B TOUKE U Ha TpOMEXyTKe. OIHOCTOpOHHHE TIpeAesbl. Touku
paspbiBa pyHkiun. [Tpumepsl permenus 3a1a4

5 [TpousBonnas pynkuun. Ilpasuna nuddepenunpoBanust 1 GopMyIIbl BEIYUCICHUS MTPO-
n3BoAHbIX. TexHuka auddepeHurpoBanHus

6 HuddepenunpoBanre 00paTHEIX QyHKUUHN, GYHKIUH, 3aJaHHBIX HEIBHO, TapaMeTpHuye-
CKH, JJorapupmMuueckoe qudpepeHpoBaHue

7 Huddepenunan. 'eomerpudeckuii cmbicn auddepennnana. [Iponssoansie u nuddepen-
L[MaJIbl BBICHINX NOPSAKOB. [IprOamkeHHbIe BIYMCIECHHUS C TOMOUIBIO T depeHnanos.
8 IIpaBuno Jlomurans. @opmyna Tennopa. PackpbiTue HEONPENEICHHOCTEH PA3IUYHOIO
tumna. Pa3noxeHusi OCHOBHBIX 3JI€MEHTApPHBIX PYHKIMM 110 ¢popmysie MakiopeHa.

9 [TpubnuxeHHble BBIUUCIIEHH ¢ moMolbio hopmydsl Teinopa.

10 | [lonHoe uccnenoBanue PyHKIMM U noctpoeHue rpadukos. [lpumepst

11 | IlonHoe uccnenoBanue GyHKIMM U mocTpoeHue rpadukos. [Ipumeps! (IpoaomKeHue)
CamocrositenbHast padota Nel Ha ceMuHape 1o QyHKIMSIM OAHON epeMEHHOM

12 | Pazpea 2. @yHKIMHM HECKOJIbKHUX NepeMeHHbIX. JINHNM 1 OBEpXHOCTH ypoBHs. Yact-
HbI€ [TPOU3BOJIHBIE U AU PepeHLInal NepBoro nopsiika.

13 | Ilonnsiii quddepennman. IIpousBoausie cnoxHol (pyHkiuu. [IponsBoanas ¢yHKIMH,
3a/laHHOM HesiBHO. YacTHbIE MPpou3BOIHbIE U AU depeHInanbl BRICIINX NopsakoB. Teo-
peMa IlIBapua.

14 | IIpou3BojHas Mo HaNpaBJIeHUIO. I’ paiueHT.

15 | OkcTpeMyM QPyHKIIUHA HECKOIBKHUX MEPEMEHHBIX. HeoO0X0oaruMBbIe U TOCTATOYHBIE YCIIOBHS
JKCTpEMyMa.

16 | CamocrositenbHast padora Ne 2 Ha ceMuHape 0 PYHKIUAM HECKOJIbKHX IepeMeH-
HBIX

17 | Pa3gea 3. UnTerpajibHOE HCUMCIEHHE

(98]




[lepBooOpasnas. HeonpeneneHHbIit HHTETpal U €ro cBOMCTBa. MeToj HemOCpeICTBEH-
HOT'O MHTETPUPOBAHMS.

18 | MHTerpupoBanue ¢ mOMOUIbIO 3aMEHbI IEPEMEHHOMN, TIOJIBEIEHUEM IT0]1 3HaK AudQepeH-
nuana. MeTo MHTerpupoBaHus 10 YacTAM

19 | MaTerpupoBanue paioOHAIBHBIX Apo0el, MHTETPUPOBAaHIE HEKOTOPHIX BUIOB HPPAIHO-
HaJbHBIX (PyHKITHI

20 | MHTerpupoBaHue TPUTOHOMETPUUECKUX (PYHKIIHIA.

21 | BeruncneHnue onpeaeneHHbIX HHTErpaioB 1o (Gopmyne Hetorona-JIeiiOnuia. 3ameHa me-
pPEMEHHOM U MHTErPUPOBAHUE IO YACTSIM B ONPE/ICICHHOM UHTErpale.

22 | IIpunoxkeHus onpeaeaeHHOro HHTErpajia B TeOMETPUN U MEXaHUKe (BBIYUCIICHUE ITOIIa-
Je TIOCKUX (DUTYp, AIMHBI KPUBOMH).

23 | IlpuiioskeHus OTPEICTICHHOT0 UHTErpaia B TEOMETPUH U MEXaHUKE (BbIUUCIICHHE 00be-
MOB, IUJIOLIa/IeH TOBEPXHOCTH).

24 | HecoOCTBeHHBIC HHTETPAJIBl IEPBOTO U BTOPOTO POJIA, MX BHIYUCIICHHE.

25 | 3agaum, NpUBOASAIIME K KPATHBIM MHTErpaiaM. Beiuncienne 1BOMHBIX UHTETPAJIOB CBE-
JICHUEM K MOBTOPHBIM. 3aJa4il HA U3MEHEHHUE MOPsIKa HHTETPUPOBAHUS B IBOMHOM HH-
Terpaie

26 | 'eomeTpuueckue M GU3NICCKIE MPUIOKCHHSI KPATHBIX UHTETPAJIOB, PUMEPHI BHIYHCIIC-
HUSL.

27 | KoHTpOJbHOE TECTUPOBAHUE 10 KYPCY.

4. Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIiedeHue

4.1. HopmaruBnbie 1o0kyMeHTbI U 'OCTb1

OI'OC 13.03.01. TemnnosHepreTrka U TEIUIOTEXHUKA (YPOBEHb OakanaBpuaTa), YTBEpPXKICH
nprka3oM MuHHUCTepcTBa 0Opa3zoBanus U Hayku Poccuiickoii ®@eneparmu ot 28.02.2018 Ne
143

AkaneMuyeckuil yueOHBbIH I1aH 110 HanpasyieHuto noaroroBku: 13.03.01 TennosHepreTka u
teruiorexHuka. [Ipoduns: MHTENIeKTyanbHble TeIUIOBbIe SHeprocucreMsl. @opma oO0ydeHus
— oyHas. 2026.

AxanemMuyeckuil yueOHbIH 1u1aH 1o HanpasiaeHuto noarotoBku: 13.03.01 TernosnepreTuka u
terioTexHuka. Ilpodpuns: MHTENeKTyanpHble TEII0BbIE YHEprocucTeMbl. @opMa 00ydeHUs
—3ao4Has. 2026.

Vka3 Ilpesunenta Poccuiickoit @enepannu ot 01.12.2016 Ne 642 «Ctpareruu Hay4yHO-TEX-
HoJsioru4eckoro passutus Poccuiickoit denepanumy.

[Tpuxa3z MunucrepcTBa 06pazoBanus U Hayku Poccuiickoit ®denepanuu ot 23.08.2017 Ne 816
«O6 ytBepxxaenuu Ilopsika npuMeHEHHUs] OpraHU3alUsIMM, OCYIIECTBISIOIMUMI 00pa3oBa-
TEJbHYIO A€ATEIbHOCTD, EKTPOHHOTO 00yUY€eHHSs, AUCTAaHIMOHHBIX 00Pa30BaTEIbHBIX TEXHO-
JIOTHH IIpU peanu3anuu o0pa3oBaTeIbHBIX IPOrpaMm».

4.2. OcHoOBHas JuTEepaTypa

@®uxtenronsl] [.M. OcHOBBI MaTeMaTHUYECKOT0 aHalN3a: Y4eOHUK /71 BY30B, 15-€ u3s.,
crep. CIIO, Jlanb. 2026. Yacts 1. 444 c.

@uxtenronsi [.M. OcHOBBI MaTEMaTUYECKOT0 aHaIN3a: Y4eOHHK IS BY30B, 14-¢ u3n.,
ctep. CII6, Jlans. 2026. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc marematnueckoro anaiusa. T.1. JuddepennunansHoe u uH-
TerpajibHOe UcUnciaeHus] QyHKUNNH oJHONW nepeMeHHOU. Psaapl: YueOHuK [DneKTpoHHbIN pe-
cypc]: yueO. - DnekTpoH. naH. - Mockpa: ®usmarnut, 2015. - 444 c. [Pexum noctyna: URL:
https://e.lanbook.com/book/71994 - 3ari. ¢ skpana. |
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4.3. JlomoJHUTeJbHAS JUTEPATypPa

1. TIuckynoB H. C. JuddepernmansHoe U HHTErpaIbHOE UCYUCICHUS IS BTY30B. B 2-x TO-
Max. M.: Uuterpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

2. 3yo6xos B.I'., JIsxosckuii B.A., Mapteinenko A.U1., Munocues B.b., ITymkaps E.A. Kypc ma-
TEMAaTHUKH I TEXHUYCCKUX BBICIINX YueOHBIX 3aBeneHuil. Yactu 1-4. M.: MI'TY, 2012. 400

IK3.
3. Kpatkwii Kypc BBICHICH MaTeMaTHKU [DJIEKTPOHHBIM pecypc]: ydel. - DIeKTpoH. JaH. -
MockBa:  JamkoB wu K, 2017. - 510 c. [Pexum  gocryma: URL:

https://e.lanbook.com/book/93522. - 3ar. ¢ skpana.]

4. byrpos f.C., Hukonbckuit C.M. Briciiast maremMatuka: yd4eOHUK J71s1 By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. HHrerpanpHOE McUUCICHUE PYHKIMIA OJJHOW M HECKOJIBKHUX MEPEMEHHBIX. Teopus Mmosi: Me-
TOIUYECKUE YKa3aHUS U BapuUaHThl pacyeTHO-Tpaduyeckux pador // boxynoB M.A., bopo-
nuna C.1., [Tokazees B.B., Teym b.JI., Tkauenko O.U.. M.: MI'TY «MAMMN», 2009.

6. MaremaTtnueckuii ananus. Teopus npenenoB u nuddepeHIanTbHOe UCUUCICHHE: OCHOBHBIE
MIOJIOKEHUSI TEOPUH, METOJIMYCSCKUE YKa3aHUsI M BapUaHThI pacueTHO-rpaguIeckux pador //
bonyno M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMUN»,
2009.

4.4. DjaexkTpoHHBIe 00pa3oBaTelbHbIE PeCypChl

[TpoBenenue 3aHATHIA U ATTECTAIIMA BO3MOXKHO B TMCTAHIIMOHHOM (pOopMaTe C MPUMEHEHUEM CH-
CTEeMbI JUCTAaHLUHMOHHOTO 00y4eHus yHusepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
denpoii «MaTeMaTHKay 3IIEKTPOHHBIX 0Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem paznenam
IIPOrPaMMBI:.

DeMEeHThI MATEMATHUECKOT'O https://online.mospolytech.ru/local/crw/course.php?id=313
aHajau3a
HHTerpaibHOE NCYUCIICHUE https://online.mospolytech.ru/local/crw/course.php?id=3781

GyHKIMH 0JTHOW epeMEeHHOMI
HuddepenunansHoe ucunciae- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUe (QYyHKINI HECKOIBKUX Tie-
PEMEHHBIX

JlononuuTenpHbIC T1aBbl MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaTHYECKOI0 aHaJIn3a

Pa3pabGorannbie DOP BKIIOUalOT TPEHUPOBOYHBIE M UTOTOBBIE TECTHI.
[Topsimox mpoBeneHus: paboT B AUCTAHLIMOHHOM (hopMaTe yCTaHABIMBAETCS OT/EIbHBIMU PacIo-
PSDKEHUSIMH ITPOPEKTOpa Mo yuyeOHOM paboTe 1/UiTH LIEHTPOM yueOHO-METOIN4eCKOil paboThI.

Kaxnpiii cTyieHT oOecriedueH WHAMBUIYATbHBIM HEOTPAHWYCHHBIM JIOCTYIIOM K DJIEKTPOHHOMN

oubimorexe MockoBckoro Ilomnurexa

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

HHuTepHeT-pecypchl BKIIOYAIOT YIeOHO-METOIHYECKAE MaTepraibl B JJICKTPOHHOM BHJIE, MPE/-

CTaBJICHHbIE Ha caiiTe mospolytech.ru B pazaene: «lleHTp MaTeMaTn4ecKkoro oOpa3oBaHuUsD»

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

[Tone3npie yueOHO-METOAMUECKHE U MHPOPMAITHOHHBIE MaTEePHAIIBI IPEICTABIICHBI HA CalTax:
http.//exponenta.ru, http.://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(MDOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu « MHTepHET» JIsl OCBOCHUS

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



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

4.5. JInueH3nOHHOE M CBOOOTHO PACIPOCTPaHsieMOe MPOrPaMMHOe

ol0ecrmeyenmne

Ne| HammenoBanme | Paspaboruuk [10

JocrynHocts (u- | Ccbuika Ha EnusbIN peecTp

Common Edition | "PYCBUTEX-

(mpaBoo0:ana- [IEH3UOHHOE, CBO- | POCCHICKHX MPOTPaMM JUIsI
TEJIb) 00JTHO pacmpo- OBM u B/l (npu Hamu4mm)
CTPaHSIEMOE)
1 [ Astra Linux | OOO JIuuen3suonuoe https://reestr.digital.gov.ru/ree

str/305783/?sphrase_id=9540

ACTPA" 36

2 | MoiiO¢uc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOI'M" 75

4.6. CoBpeMeHHbIe IPodecCHOHATIBLHBIE 0a3bI JAHHBIX U HH(pOPMaIUOH-

HbIC¢ CIIPABOYHbBIC CUCTEMBbI

Hepeqeﬂb PECYpPCOB CETH I/IHTepHeT, AOCTYINHBIX NJs OCBOCHUSA NUCHUIIJIUHBI:

Ne HaumenoBanue

CcblIka Ha pecypc

JocTynHoCTh

HNuadopMmanmoHHO-CIIPABOYHbIE CHCTEMBbI

Stack Overflow

https://stackoverflow.co
m/

Hocrynna B cetu 1n-
TEepHET 0e3 orpaHuye-
HUU

WNudopmannonnsie pecypcesl Cetu

JapTOB BBICLIET0 0Opa30BaHUS

http: . Itant.
KoncynsratTlnoc ttp:// www.consultant.ru | JloctymHo
[Topran ®@enepanbHbIX rocynap-
CTBEHHBIX 00pa3zoBaTenabHbIX cTaH- | http://www.fgosvo.ru. HoctynHo

JIeKTPOHHO-0UOJINOTEYHbIEe CHCTEMbI

v/

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

IPR Books https://www.iprbookshop | Hoctynna B cetu Un-

TEepHeT 0e3 orpaHuye-
1305071
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https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

IIpodeccnonanbHbie 0a3bl JAHHBIX

ba3a qaHHBIX Hay4YHOW AIEKTPOH- http://www.elibrary.ru HoctymHo
HOU OMOJIMOTEKU

(eLIBRARY.RU)

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

rmoJinTeMaTruieckasi peepaTuBHO-
oubnuorpaduueckas u
HayKoMeTpuieckas (Onbamomerpu-
yeckas) 6aza JaHHBIX

5. MaTepuajJibHO-TEXHUYECKOe o0ecnevyeHne U CIUTIIHHbI

MaTepI/IaJIBHO — TEXHUYECCKas 63,33, YHUBCPCUTCTA oOecreunBaeT IMPOBCACHNEC BCCX BUI0B
3aHSTHH, IPETYCMOTPEHHBIX YIEOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIONIMM CAHUTAPHBIM H
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Maremarnkay He pacrojaraeT COOCTBEHHBIM ayIMTOPHBIM (OHIOM U HCIIOJb-
3yeT yueOHbIE ayUTOPHH U3 001Iero (JOH/Ia YHHBEPCUTETA.

[Tpu HEOOXOMUMOCTH /ISl IPOBEACHHS HHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHH HCIIOJb3Y-
IOTCA KOMIIBIOTCPHLBIC KJIACChl YHUBCPCUTCTA.

6. MeToanuyeckue peKOMEeHAALMHU

6.1. Meroauyeckue peKOMeHIAIUHU IJIS NPenoaaBaTeis
10 OPraHu3anuy 00yUeHus

[Ipex e Bcero, cienyer oOpaTuTh BHUMAaHKUE CTYACHTOB Ha TO, YTO IPAKTUYECKU BECh U3Y-
YaeMbIil UMU MaTepuai He TpeOyeT Kakoi-110o criennanbHON (JIOMOTHUTENIBHON) MOATOTOBKU U
BITOJIHE MOKET OBITh YCIIEIIHO U3y4YeH, €CIIU CTYACHTHI OyAyT MOCENIaTh 3aHITHS, CBOEBPEMEHHO
BBITIOJIHSITH JJOMAIIIHUE 33JJaHUs U TIOJIb30BATHCS (MIPU HEOOXOTUMOCTH ) CUCTEMOM TIJIAHOBBIX KOH-
CyJIbTALIMI B TEUEHUE KAXKIOT0O ceMecTpa. Bomieamme B Kypc MaTaHaiu3a pa3Jeibl SBISIOTCA
KJIACCUYECKUMH, B TO K€ BPEMs OHU MPAKTHYECKU OPUEHTUPOBAHBI, TAK KaK UMEIOT ITUPOKOE pac-
MPOCTPAHEHHUE ISl PEIICHHS Pa3HOTO POJia 3a/1a4 BHYTPU CaMOM MaTEMAaTUKHU U MPUKIAAHBIX 3a-
nad. Ix ocBOEHHE MOMOXKET CTYJIEHTaM JIOTHYECKH BEPHO, apTYMEHTHPOBAHO U SICHO CTPOUTH
YCTHYIO U MIUCbMEHHYIO PeUb, YCIEITHO MPUMEHITh HAKOIIICHHBIE 3HAHUS B PO ECCHOHATBHON
JeSATeTLHOCTH.

HeoOxoaumo ¢ camoro Havasna 3aHATUNA peKOMEHAO0BATh CTYJEHTaM OCHOBHYIO U JIOTIOJI-
HUTEIBHYIO JIUTEPATYPy, a B KOHIIE CEMECTpa JaTh CIIUCOK BOIIPOCOB JIJIS TOATOTOBKH K 9K3aMEHY.

Ha nepBoM 3aHATHH IO TUCHUILTHHE CeAYyeT 0053aTeIbHO MPOUH(OPMHUPOBATH CTYACH-
TOB O BUJIE B OpMax TEKYIICH U MPOMEKYTOUYHOU aTTeCTALUMA 10 AUCITUIUIMHE, CPOKAX UX MPO-
BEJICHNUS, YCIOBUIX JOMYCKa K TPOMEKYTOUHOM aTTECTAllMU, IPUMEHSIEMbIX BUIaX TPOMEKY-
TOYHOTO KOHTPOJIS.

N3noxenue TeopeTMUecKOoro mMaTepHalia JOJKHO COMPOBOXAATHCS WIUTFOCTPATUBHBIMHU
puUMepamMu, TIIATEIIbHO OTOOPaHHBIMU MPETIOaBaTeIeM TaK, YTOOBI TEXHUUECKUE TPYIHOCTH U
BBIKJIQJIKH [IPU PELIEHUH 33]]Ja4l HE OTBJIEKAJIU OT TJIABHOTO: OCMBICIICHUS HJIEU U CYTH IPUMEHS-
eMbIX MeTo10B. CIieyeT Bcerja yKa3plBaTh MPUMEPHI MPAKTHIECKOTO TPUMEHEHUST PACCMOTPEH-
HBIX Ha 3aHATHSIX ypaBHEHUU U GOPMYIL.
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[IpakTiueckue 3aHATUS AOKHBI ObITh OpPraHU30BaHbI MPENOJIaBaTEIeM TaKUM 00pa3oM,
4TOOBI OCTAaBAJIOCh BPEMs Ha MEPHOAMUYECKOE BBHIMOJIHEHHE CTYJCHTaMU HEOOJBIION caMOoCTOs-
TeIbHOU padOTHI B Ay JUTOPUH JIJIsl IPOBEPKH YCBOCHHS M3JI0KEHHOTO MaTepuaa.

[IpenonaBaTens, BeAyINUN MIPAKTHUECKUE 3aHATHSL, TOJKEH COTTIaCOBBIBATh Y4eOHO-TeMa-
TUYECKUH IJIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh EAUHYIO CUCTEMY 0003HAYCHHUIA.

[IpenoaBaTemnto cieayeT T0OMBATHCS CUCTEMATHUECKOW HENpPEephIBHOW pabOThl CTYACH-
TOB B TEYCHHE CEMECTPA, HEOOXOAUMO BBISBIISTH CHIIBHBIX CTYICHTOB U ITPUBJIEKATh UX K HAYYHON
paboTe, K y4acTHIO B pa3HOT'0 po/jia OJIMMIINAJax U KOHKypcax.

CTyleHT J0JDKEH OUlylaTh 3aMHTEPECOBAHHOCTD IMPErnoaBaTelisi B JOCTH)KEHUN KOHEU-
HOTO pe3ysbTaTa: B NMPHOOPETEHUH OOYYalOIIUMHKCS IPOYHBIX 3HAHWUH, YMEHUH W BIIAJCHUS
HAKOIUICHHOM nH(OopMaluei uid pelieHus 3a1ad B mpodeccnoHanbHOM e TeIbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIEe TEXHOJOTHH

IIpoBeneHue 3aHATUH U aTTeCTallMii BO3MOXHO B JUCTAHIIMOHHOM (opmare ¢ IpuMeHe-
HUEM CHCTEMBI JUCTAHIIMOHHOTO 00yueHust yausepcurera (C1O-LMS) Ha ocHOBe pa3paboTaH-
HbIX Kadenpoit «MaTemaTuka» 3JIeKTpOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) o BceM pasze-
Jam nporpammsl (cM. 1. 4.4).

ITopsimok npoBenieHus paboT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEJIbHBIMU
pacropsHKeHUSIMU MTPOPEKTOpa Mo y4eOHOH padoTe W/MIIM HEHTPOM yueOHO-METOINYECKOH pa-
OOTHI.

6.2. MeToanueckne yKazaHus 1Jisl 00y4alOIIUXCS 10 OCBOCHHIO
JTUCHHUILIHHBI

Paznea 1: nuddepenunanbHoe ucuucjienne pyHKUM 0JHOH NepeMeHH O

[Tpu n3ydyenun quddepeHnnaIbHOro HCUnCIeHUs QYHKIMN OAHOM epeMEeHHOM 00paTHTe
BHUMaHME Ha MOHATHUE Ipeeia (yHKLIUU B TOUKE M METOIbl ero BbruucieHus. [Ipenen — onHo u3
OCHOBHBIX TOHSTHH MaTeMaTH4ecKoro aHanusa. llpu BeIYMCICHWU MpenesioB (GyHKIMH HAJIO,

0 o
Ipeke BCEro, BBLCHUTH XapakTep HeompeneneHHoctn | —, —, 0-00, 00 —00, 17 |. Yro6sr
00
OBJIA/ICTh TEXHUKOM PEIICHUs 3a/1a4 Ha BBIYHUCICHUE TIPEENIOB, HAI0 3HATH JIBA 3aMeYaTeIbHBIX
npezena, TabaMIly SKBUBAJIEHTHBIX O€CKOHEYHO MaJlbIX, paBuiio JlonuTans, pa3inyHble IpUeMbl
PACKpBITUSL HEOTIPEICIEHHOCTEH B 3aBUCUMOCTH OT BHJAa (PYHKLMHU U PELIUTh JOCTaTOYHO 0OJIb-
I10€ KOJMYECTBO 3a/ad.

[Ipu u3ydeHuu TeM, MOCBSILEHHBIX MPOU3BOAHON M AuddepeHunany (GyHKIUH, HATO
OCMBICIIHTH UX TE€OMETPUYECKHIA CMBICIT, TOHUMATh pa3indre MeXIy HUMU (quddepeHmnman - 3To
IJIaBHAs JJUMHENHHas 4acTh npupaiieHus GyHkiun). TBepao 3HaTh (Kak TaOiaMIly YMHOXKEHUS) Gop-
MyJibl 1ugdepeHIpoBaHUS OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIMHI U mpaBuia auddepeHunpoa-
HUS (BCe, KOHEUYHO, HO 0COOEHHO MpaBUiIo AU HepeHIUpOBaHHS CI0KHON QyHKIMN).

OOpaTtuTte BHUMaHUE TaKXe Ha oco0eHHOCTU TuddepeHrpoBaHus GyHKIUHN, 3aJaHHbBIX
B HESIBHOM (popMe, MapaMeTpUUecKy, Ha pueM Jorapugmuyeckoro auddepeHunpopanus.

Cremyer 4eTKO 3HaTh U YMETh MPUMEHSTH allTOPUTM HCCIIEIOBaHUS (GYHKIUH U TOCTPOE-
HUS rpaUKOB: ONpeieTeHrne TOUeK pa3pbiBa (M UX Kiaccu(UKAIUIO), aCUMIITOT rpaduka (BepTh-
KaJbHOH, HAKJIOHHOW, TOPU30HTAIBHOM ), HEOOXOUMBIE M JOCTATOYHBIEC YCIOBHSI MOHOTOHHOCTH
(YHKLINH, CYIIECTBOBAHUS JIOKAILHOTO AKCTPEMyMa, MIPOMEKYTKOB BBITYKJIOCTH U BOTHYTOCTH
GYHKIIUHM U TOYEK reperuoa.

Pa3nea 2: nuddepenunanbHoe ncHucIeHne PYHKIMHA HECKOJIBKHUX IepeMEeHHbIX
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[Ipu n3yyenun gaHHOTO pasena oOpaTuTe BHUMaHUE Ha TO, UTO (DYHKIUS IBYX [TEPEMEH-
HBIX UMEET HArJIsJHBIM TeOMETPUUYECKUN CMBICI — 3TO TOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE
Hazno ocMbICTUTE MOHATHS YaCTHBIX MPOU3BOAHBIX U MOJHOTO nuddepenimana u ocooeH-
HOCTb WX BBIYHCIICHHS, OBJQ/ICTh TEXHUKOW BBIYUCIICHUS MMPOU3BOJIHBIX OT CIOKHON (YyHKIIUU

HECKOJILKHX MepeMeHHbIX. CleyeT 06paTuTh BHUMAHKE HA TO, 4To uIA GyHkimn Z = z(X, ))

0%z _ 0%z

oxoy  OyoOx
pema IlIBapiia), To ecTh MOpsIOK AU PEPEHIIMPOBAHUS HE UMEET 3HAUCHUSI.

Jiig GyHKIMU HECKOJBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHUS (PYHKIIMH B TPOU3BOILHOM
HaNpaBJICHUU XapaKTEPU3yeTCsl TPOMU3BOIHOMN 110 HAMPABJICHUIO, @ HAMOOJbINAs CKOPOCTh U3ME-
HeHus! GYHKIMK Oy/IeT B HapaBJICHUH BEKTOpa IPaiueHTa.

Crnenyet oOpaTuTh B 3TOW TeMe BHIMAaHHE Ha HEOOXOJUMOE U JJOCTATOYHOE YCIOBHS CY-
[IECTBOBAHUS IKCTpeMyMa (GYHKIIUN HECKOJIbKUX MEPEMEHHBIX.

CMEIIaHHBIC YaCTHBIE POU3BOIHBIE BTOPOT0 MOPSIIKA PABHBI MEXKTY COOOM:

(Teo-

Pasznen 3: HHTErpajJbHOC HCHUC/ICHUE

B uHTEerpasbHOM HMCYMCIEHUU pELIaeTcs 3ajada, oOpaTHOM TOM, KOTOpasl paccMaTpuBa-
nach B Tu(hepeHIuaTbHOM HCUNCICHNH: HE0OX0MMMO HaliTh Ui jauHo# (ynkmun [ (X) Ta-

Ky10 (YHKLHUIO, IPOU3BOJHASI OT KOTOpPOi ObuIa Obl paBHa 3a/laHHOM. MHTerpupoBanue GyHKUUH
— JIOCTAaTOYHO CIIOKHBIN pa3zell MaTEMaTUKH, OBJIAJIETh KOTOPBIM MOYXHO TOJIBKO, €CJIM CTYACHT
«BO3BMET» JOCTATOUHO OOJIBIIOE KOJIWYECTBO HHTETPAJIOB PA3HOIO THIIA.

Hano TBepao 3HaTh TaONMIly HHTErPAIIOB OT OCHOBHBIX JI€MEHTAPHBIX (PYHKIUH, OCHOB-
HbI€ METO/Ibl MHTEIPUPOBaHUS (3aMEHa [IepEMEHHOM, T0JIBEAICHUE 0] 3HAK Ju(depeHimana, uH-
TErpUPOBAHUE T10 YACTSM, IPUEMbI BBIYMCIECHUS HHTErPAIOB OT pallMOHAIBHBIX po0eH, OT paz-
HOT'O THIIa TPUTOHOMETPUYECKUX (PYHKLUH).

Hano ocMbIcauTe €1MHCTBO ITOAXO0AA K TOCTPOCHUIO ONPEIEICHHBIX, KPATHBIX, KPUBOJIU-
HENHBIX, [IOBEPXHOCTHBIX MHTETPAJIOB — IOCTPOEHUE HEKOTOPOM MHTETPAJIbHOM CyMMBI U IIpe-
JIETIbHBINA TEPEXO/.

3HaTh Nr€OMETPUYECKHUI CMBICII U OCHOBHYIO ()OPMYITy BBIYMCIICHUS ONPE/IEICHHBIX HHTE-
rpanos — (popmyiay Hetorona — JleiitbHu1a, reoMeTpruueckre U pU3nYecKue MpUIoKEeHUs! Onpee-
JIEHHBIX U KPAaTHBIX MHTErpaJioB, YMETh HAXOJHUTh IUJIOIIAb MNIOCKON (UTYpBI, [UIMHY KPUBOM,
00BEM U IJIOLIAb IOBEPXHOCTH TEJ BPAILCHHUS.

7. ®oHI OLICHOYHBIX CPEACTB

@DOH/JT OLIEHOYHBIX CPENCTB MpenacTaBieH B [Ipunoxenun 2 k pabodeil mporpaMMe U BKIIOYAET
pa3aensr:

1. MeTo/1bl KOHTPOJISL M OLICHUBAHUS PE3YJIbTATOB O0YUYEHUS.
2. lllkana 1 KpUTEpUU OLIEHUBAHUS PE3YJIbTATOB O0YUEHHUS.
3. OueHouHbIE CPEACTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpoMexyTouHas aTTeCTaLHs.
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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 nadopa 2026/2027

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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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«MaTeMaTHYeCKHN aHAJIN3)»

Hampasnenune noarorosku: 13.03.01 «TemnosHepreTuka v TEMIOTEXHUKA.
[Tpodwib: «MHTENIEKTyalIbHbIE TEMJIOBbIE YHEPIOCUCTEMBI». 3a04Has
®opMbl 00y4EHHUS: OUHAS

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
TabIUIax, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIKaMu. Ho mokasbiBaeT HernyOOKue 3HAHUS, IPU OTBETE HE
JIOITyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUUH, OJJHAKO B op-
MYJHPOBAaHUU OTBETA OTCYTCTBYET NOJDKHAS CBSI3b MEXKIY aHa-
JM30M, apryMEHTAIMel W BHIBOJAMH, B PEIICHUH 337ad MOTYT
cozepxkarbes rpyObie ommOKu. {71 moaydeHus 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
nporpamMmont aucuuiuesl, MUJIM cTtyneHT neMoHCTpUpyer 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-
POBaHMU 3HAHUSMU U YMEHUSAMMU.

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

CpenctBo MpPOBEpKHM 3HAHUH, YMEHUH,
HABBIKOB. MOKET BKIJIIOUATh KOMILIEKC T€O-

DK3aMeHalMOHHBIE
OuJIeThI

PETHYECKUX BOIIPOCOB, 3ajJad, IIpaKTH4C-

(OB) .
CKHUX 3aaHHU.

3.1. Tekymuii KOHTPOJIb

OneHoYHbIE CPEeICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKIOYAIOT KOHTPOJIBHBIE BOIIPOCHI
U 33/1aHUs B popMe OJIaHKOBOTO TECTUPOBAHUS IS KOHTPOJISI OCBOSHHS O0YUarOLIMMUCS Pa3aeioB
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.

Boruncnenue npon3BoAHbIX QYHKINH.

HccnenoBanue GyHKIMH, TOCTPOECHUE IPa(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 HANIPABICHUIO U TPAIUEHT. DKCTPEMYM (DYHKIMH 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:

- 2_ 2 3 3
lim(2 n) —(1+n) , lim\/n+2—\/8n +3

”_’°°(1+n)2—(2—n)2 n—> In+5+n

2 n’
lim(zn +3j , limn(\/n2+1—n), lim(n—lojn+1

I 2
n— 2n + 1 ni)oo n — oo n + 1
2x* +11x+15 4x*
x>-3 x+3 0 gin % 3x
2”+1 - 5”71 . sin3x . ctg7x
o 3’”2—” hm > hm (1—3X)
0 +5 x>0 1-¢&* x—+0
0, x<-rx
2. UccaenoBares Ha HEMPEPBHIBHOCTD U BBIIIOJIHUTE YEPTEK: y =<sinx, — 7 <x<0
y 5
7, x=>0

3. Haiitu npou3BoiHYyI0 QyHKIUH:

3 2
y=2(3x +4x —x—2). y = Inarcsiny/1—¢>".
I5V1+x

tgx—ctgx

37 +1
3

% ,
y= sin(?+tj.

1 .
y =arctg’ —————+sinIn2x

J1-2x°
y=arctg’ In Jx yz(x/;)

x+2

b

y =arctg

_ cosbx
d 3sin(12x+1)

3
. x _
sin(x—2y)+=—="7x x=e'cost, y=¢' cost

4. CocTaBUTh ypaBHEHUs KacaTeJbHOW M HOpMAalM K JAHHOM KPHUBOHM B TOYKE C aOCHUCCOH X :
y=x"+8Jx-32, x,=4.

1
5. TIpoBeCTH MOJNHOE UCCIENOBAHNIE U OCTPOUTH rpaduk f (x)=x"+—
X

DYHKIHUN HECKOJBKHUX MepeMeHHbIX
2 2
X" +3y
Xy

[/

1. Haiiti yacTHbIe IPOU3BOHBIE BTOPOI'O MOPS/KA, YOEIUTHCS, UTO Z), =Zz)

2

2. Haiitu rpanuent Gyakiun z = f(x,y) BTouke M (X),V,): z= yT , M,(4,).
x

3. UccneioBaTh Ha SKCTPeMyM QYHKIHIO Z =X —X+y° +2.
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NurerpupoBanue
Bopluucauth HeonpeaeleHHble HHTErPaJIbl

dx

[ ———, [x-27dx, I(x + l)exdx , [xcos3xdx, [e*cosxdx,
2(x+ Jx
dx | dx J‘ x+18 dx aal x+1 sin3xdx
2_6x+18" T x?+6x+5 (x—6)(x+2) ' x>+ cos’x
BbIYHCINTD ONpeneeHHbIe HHTErpaJibl
7.6 . 1 dx 1
[ 3sin’ xcos xdx, ——,  J(x-1)e'dx,
0 l 1+3x 0 j xW7+hx’
6 2 1+ 2 4 12
i dx , X dx, i dx . x2+2xdx'
11++/3x—2 S arctgx 1(3x+5) o x~+1
3 3 2 7.6 1
jx—dx, [vV4—-x*dx, JSsinzxcosxdx, J‘A,
0 A/1+ x> 0 0 o V1+3x
1 &
dx
(x—1)e’dx, e
}[ '!- X7+ x
HecoOcTBEHHDbIE HHTEIPAJIbI
1. Ykaxure, Kakoil M3 HECOOCTBEHHBIX MHTEIPAIOB SBISETCS CXOASIIMMCS
[Nxdx, [x7dx, j\/?dx .
1 1 1
2. BBIUKCINTD HHTETPAI, YCTAHOBUTH €T0 CXOAUMOCTh MM PACXOAUMOCTh j [
+x’

o0
3. Beruncnuth HUHTCrpajl, YCTAHOBUTL €T0 CXOAUMOCTD UJIN PACXOAUMOCTD j]n xdx
1

. a dx
4. BbauciuTh HeCOOCTBEHHBIN MHTETPA jT , YCTAaHOBHTD €0 CXOIMUMOCTh HJIH

pacxoauMoOCThb.
1

5. BbruncnauTh HeCOOCTBEHHBIN MHTErpaj I—z , YCTAaHOBUTH €T0 CXOAUMOCTD UJIU
-1
pPacxoauMOCTb.

00

6. Beramcnurts HUHTETpaJl, YCTAHOBUTH €TI0 CXOAUMOCTBb UJIN PACXOJUMOCTDb I 1 3
i B o

7. BEIYUCIIUTD HUHTCrpall, YCTAHOBUTL €T0 CXOAUMOCTD HUJIN PACXOAUMOCTDb J-ll’l xdx
1
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1
8. BerancimuTh HECOOCTBEHHBIN MHTETPA jd—f , YCTAHOBUTb €0 CXOJAMMOCTh WJTU
X
pacxoauMOCTb.
KpatHnble unTerpasnsi

1. UI3MeHUTh NOPSAOK MHTETPUPOBAHUS B IBOITHOM HHTETpalie

2 6—x 1 2—-y

a. j dx j F(x,v)dy, b. [dy [ £ (x,y)dx.

0 2x 0oy

2. Beruncnuth ”(10 — x> —y*)dxdy, D= {(x,y)| 1<x<2, 0<y<2}.
(D)
3. Beruucnuts
J.J.(l2x2y2 +16x°y° )dxdy;
D
D:szyzxay:—J;
4. Bpruuciutb
[[(x* + y)dxdy, D —MHOXeCTBO TOYEK TIOCKOCTH, O'PAHHYEHHOE JTMHUSAMH

(D)

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

5. Haiitu miomane GUrypsl, OrpaHU4E€HHON TaHHBIMU JIUHUSMU
y=3/x, y=4e', y=3, y=4.
6. Haiitu nnomane GUrypsl, orpaHU4eHHON JIMHUAMH ) = x°, y=—x+2

8. HaiiTi 06bem Tena, moxy4eHHOro BpameHueM Bokpyr ocu OY (urypsl, orpaHUuYE€HHON JIMHU-

3
smu y=x, y=1 x=0.
9. Haiitu 06beM Tena, HoJyueHHOr0 BpalieHueM BOKpYyT ocu OX purypsl, orpaHU4E€HHON JTUHUSIMU
2 2
y=x, y =x.
KonTpoJibHbIe padoThl (IpUMepbI)

BapuaHT
1. NocTpownTsb rpadmk: y =3Cos2x

2. Haiitn npegenb!:

(5—11)2+(5+n)2 2)hml—cos2x 3) lim X =x*—x=2
2 2

1) lim . >
—(5+n) =0 o2 o2 x7 —2x" +x-2

e (5 —n)

1

2 _y— =
& fim X =Xl 5) lm(ﬁj 6) lim(x ¥ —x+1)

X2 ln(x—l) 0\ 14+ xcosx X
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—x, x<0

2
3. UccnepoBaTb Ha HENPEPBIBHOCTb M BbIMOMHUTL YepTex: ¥ =1x°, 0 <x <2

3, x>2
BapuaHTt
1. HaitTn npon3sBogHyto y;:
a) y=arctg’ In Jx 6) y:(\/;)
xX+2
x3
8) sin(x—2y)+—="7x r) x=e ' cost, y=¢' cost

o (1 1 J
2. Havttm lim| ——
ool x - arctgx

2
3. MposecTi nosHoe nccneaosatme 1 noctpouts rpaduk f(x)=x> +— .

X

Bapmuanr.

ou

Nel. BoruucnauTs npou3BOIHYIO IO HAIIPABJIEHUIO —— U HAMTH MOJYJIb BEKTOpA rpaiueHTa JUIs

Os

X 3
dynxiuu u =2xy+——+ 2z BTouke A(6;9;1) B Hanpapnenuu, cocrapsIomEM ¢ OCSMHU KOOp-

Jy
6

cosa 3 cos [ y < ”
JUHAT YTJIbI - — =— —_.
7’ 770 2

Ne2. Vicenenoats Ha sxerpemyM Gyukumio z = xy(1 — 4x* -4 y)—35.
4 . o dz
Ne3. z=In(y—x"), x=+/sint, y=cost. Haiitu e
t
Bapuanr

Bvoiuuciaumoe:

16 dx 2
1._9[\/;_2 2..!.(2x+1)-]nxdx.
3x* -4 sin® 3x 2x—1
3. | —dkx. 4, dx. 5. | ———dx.
Ix2+4x X Icosz3x * I1/4_2x_x2 *

I. BBIYUCIUTH UHTETPAJIBIL:
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T)xe)‘2 dx T dx

1 ' exw/lnx.

I/I306pa3I/ITB 00J1aCcTh HHTCTPUPOBAHUA U U3MCHUTH IMOPAAO0K MHTCTPHUPOBAHUSA B IIOBTOPHOM HMHTC-

rpaie
0 V25-x7
[ax [ fesydy.
-4 0

Bbruucnute miomans (GUrypel, OTPaHUYCHHON JIMHUSMH
y=2-x°, y=x.
BapuaHT 3a1aHMii TPDEHUPOBOYHOIO TeCTA.

3agaun

: arcctgs
luyactb 1. y=sinlnx, y',)"—? 2. y:—g\/;, dy—?
X

4. HaTn Npon3BOAHYO y;:

a) y= 5 Sin4 X_—3 6) y :xarctg7x
d X

Y

3. y=3x’ +xe*,x,=2/1x=0,1, [1y—=?

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

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

2x
o e
6. Hantu nHtepsasbl MOHOTOHHOCTU Y = —.
X

3
X

7. HaliTn Hanbonbluee, HaMMeHbLlee 3HaYeHne GyHKUUK f(x) = ?—16)6 Ha oTpesKe [—5;1] .

1
8. MocTpounTb KacaTenbHyo K rpadpuKry GyHKLUM f(x) =3arccosx’ B TO4Ke X = 5 .

2 yactb 9. Hantu npegensi:

) (3+n)2 —(2+n)2 . tg2x X +2x-3 . tg5x
1) lim > > 2)lim— 3) lim ————— 4) lim
"> (2+4n) —(1-n) =0 g — -3 x° +5x% +6x —Z tg3x
2
3 yactb
0, x<—-x
10. WUccnepoBatb Ha HEMPEPbIBHOCTb U BbIMONHUTbL YepTex: y =<sinx, —7<x<0.
7, x>0

11. NpoBecTy NoJHOE MUcCIef0BaHME U MOCTPOUTL rpaduK f(x) =
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KonTposabHbie padoThl (IpUMepbI)

BapuaHTt
1. MNoctpouTb rpaduk: y =3cos2x

2. Haiitn npegenbl:

1) 5 (5 n) +(5+n) 2l 1 czos2x 3) 1i X —=x"=x=2
2 2 3 2
’H°°(5—n) —(5+n) =0 et ] 2T =2x" +x—-2

1

2 _y— =
& fim X X1 5) lm(gj 6) lim(x ¥ —x+1)

x2 ln(x—l) -0\ 14+ xcosx e

—x, x<0

2
3. UccnepoBaTtb Ha HENPEPLIBHOCTb M BbIMOMHUTL YepTex: ¥ =1x~, 0 <x <2

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

.o, (1 1
2. Havttm lim| — —
| x - arctgx
2

3. MpoBecT1 NoaHoe UccneaoBaHUe U NOCTPOUTb rpaduk f(x) =x"+—.

X

Bapmuanr.

ou

Nel. Beruucnuth IMPOU3BOAHYIO IO HAIIPABJICHUTIO a_ U HalTH MOAYJIb BEKTOpA I'paIUCHTA JJI1
S

X 3
bynximu u =2xy + T +z” BTouke A(6;9;1) B HanpaBnenuy, cocTapIAIOMEM C OCSMHU KOOP-
Y

cosa 3 cos [ 6 y < "
JIMHAT YIJIBI =—, =—, —.
7 7 2

Ne2. VccnenoBats Ha skctpemyM Gynkmuio z = xXy(1 — 4x* —4 y)—5.

. dz
N3. z=1In(y—x"), x=+/sint, y=cost. Haiimu -
t
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Bapuant

Bvoiuuciaumoe:

2
2. I(2x+1) In xdx .
1
3x° —4 sin” 3x 2x—1
3. 4, | —dx. 5, | ———=
J‘x +4x J‘(:osz3x 3 I,/4_2x_x2

1. Brruncnuth HUHTErpaJibl:

-!‘xe_x2 dx . I \/]n_x

dx.

N306pa3nTb 061acTb MHTEFPUPOBAHUA U USMEHUTb NOPAAOK UHTErPUPOBAHMNSA B MOBTOPHOM MHTErpane

Ny
j dx j £ y)dy.

Bolumcante naowanb ¢urypbl, OrpaHUYEHHOM NUHUAMM

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

3apaum
luyactb 1. y=sinlnx, y',y"—? 2. y=

arcctgi/; dy—?
X

4. Halit nponssoaHyto y;:

a) y= 5 Sin4 x-3 6) y :xarctg7x
d X

hd
X

B) e” +
5. MccnenoBaTtb Ha 3KCTPEMYM f(x) = ()c—3)2 (x—S).

2x
o e
6. Hantn nHtepsasbl MOHOTOHHOCTU Y = —.
X

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

8. MocTpounTb KacaTesibHYI0 K rpaduKry GyHKLUM f(x) =3arccos x” B TOUYKe X = —

2 yactb 9. HaliTu npeaensi:

3) lim

2
tg2x x +2x-3 4) lim

=3 x° +5x% +6x

3. y=3x"+xe*,x,=2,1x=0,1, y—?

=cos3x r) x=cost+sint, y=sint—tcost

%—16X Ha oTpeske [—5;1].

1

tgSx

ot tg3x

29



3 yactb

0, x<—x

10. UccneposaTb Ha HEMPEPbLIBHOCTb M BLINMONHUTL YepTex: y =<sinx, —7<x<0.

11. MpoBecTn NoJHOE UccneaoBaHMe U NOCTPOUTb rpaduK f(x) =

7, x>0

x*—4

Kpurepun onenkmn:

- OLIEHKA «3aUTEHO» BBICTABIISIETCS CTYAEHTY, €CIIU OH PEryJIIpHO B TEYEHHUE CEMECTPa MPEICTaBIISI
pelleHus 3a/1a4, BHITOJIHWII MIOJHOCTBIO BCE 3a/1aHUs U UX 3alLUTUI, OTBETUB Ha BOIPOCHI IIPEnoa-
BaTelIs;

- OLIEHKA «HE 3aYTEHO» BBICTABIIETCS CTYACHTY, €CIIM OH HEPETYJISIPHO B TEUEHUE CEMECTpaA MpE-
CTaBJISUI PELICHUs 3a/1a4, BBIIOJHMII 3a/laHKs HE IIOJHOCTBIO MIIM BOOOILIE HE MPEACTaBIsUT paboThl
Ha MPOBEPKY, JOIYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOMPOCHI IPENO1aBaATES.

Jljig mpoBeieHus! TEKYILEro KOHTPOJIsSl 3HAaHUM CTY/IEHTOB B IUCTAaHIIMOHHOM (popMaTe B pa3-

pabotanHbIxX Kadenpoit «MaremaTnka» OHJIAWH-KypcaxX UMEIOTCS MPOMEKYTOUHBIE (MPOOHBIE) Te-
CTBI.

3.2. [Ipome:kyTOUHASL aTTeCTANMS

[TpomexxyTouHas arrectanus - (3K3aMeH) IPOBOIUTCS MO OMIIETaM B yCTHOU (opme.
Bpemst 11 HOAroTOBKM OTBETA HA BONPOCH! HEe Oosiee 45 MUH.

buner Bxiro4aeT TeOpEeTUUECKUN BOIIPOC U 3a/1a4H.

KommiiekThl 5K3aMEHallMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaTeMaTukay.
Tunosbie BApHAHTHI OMJIETOB NPUJIATAIOTCS.

AW =

KoMmmuiekT Bonnpocos

o AUCHUIIIMHE «MaTeMaTH4eCKHd aHAJIN3»

JAuddepenuunanbHoe ucuncjieHue GyHKuuii 0HON NepeMeHHO

[TonsiTHe mepeMeHHOMN BEIMUYMHBI U 00JIaCTH €€ U3MEHEHUSI.

MOHATHE (PYHKIIMOHAIBHOM 3aBUCUMOCTH, Kilaccu(uKauus GyHKIUH.

Onpenenenre U TUIBI YUCIOBOM MOCIEI0BATEIbHOCTH.

[Ipenen uncioBO MmociaenoBaTeIbHOCTH. ApU(MeTHUecCKue onepauy Haj MociieA0BaTeNbHO-
CTSIMHU.

VYcnoBus cyiecTBOBaHHMs KOHEYHOT'O MPeJieNa YUCIOBON MocieoBaTesIbHOCTH (TeopeMbl Ko
u Beitepmtpacca).

Bropoii 3amedaTenbHbIi Ipeaeil.

[Ipenen pyukuuu. Onpenenenus. ['eomerpuueckast HHTepIpeTalys MOHATHUS Ipesiena GyHKIUH.
CBolicTBa NIpeEoB.

beckoneuno manble, 0ecCKOHEUHO O0bIINEe QYHKIUH.

IlepBbIil 3aMeUaTeIbHBIN IPEaE.

. beckoHeuHO MaJble BEIUYHHEI. DKBHBAJICHTHBIE OSCKOHEUYHO MaJIble M UX UCHOJIHL30BAHUE npu

BBIYUCJICHUU MIPCICIIOB. TaGJ’II/IL[a SKBHUBAJICHTHBIX OECKOHEYHO 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 =

HenpepriBHOCTE (DyHKIIUM B TOUKE U HA TpoMexyTke. OqHocTopoHHHe npenenbl. Kinaccuduka-
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 mpou3BOJHBIX 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 3a1laHHON (PYHKIIUH.

[IpousBonHas GyHKIMH, 3alaHHOM HESBHO.

HuddeperurpoBanue cI0KHON MOKa3aTeIbHON (QYHKIIUU.

Huddepenumnpyemocts. Auddepenmuan. ['eomerpuuecknii cmpica nuddepeHimaia.
[TpousBoanbie U 1udHepeHIHaIbl BEICIINX MOPSIKOB.

OcHoBHble TeopeMbl AuddepeHnnaibHoro ucuncineHus (reopema 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 IKCTPEMyMa.

JloctaTouHoe ycroBue Bo3pacTaHus (yObIBaHUA) GYHKITUH.

HauGonpiiee u HanMeHbIee 3HAYCHUS (DYHKIIMK Ha OTPE3Ke.

BrinykiocTs, BOTHYTOCTb, TOUKA Meperuda. JlocTaTouHOE yCIIOBUE BOTHYTOCTH (BBIMYKIIOCTH).
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 TPOU3BOAHbIE (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUYECKHI CMBICI
@DYHKIMY HECKOJIBKUX NTEPEMEHHBIX, TOHITHE MOJIHOTO nuddepeniuana.
JuddepenunpoBanue ca0kKHbIX QYHKINNA HECKOIBKUX MEPEMEHHBIX.

[Tpon3BoHBIE BBICIINX MOPSAKOB (PYHKIIMK HECKOJIIBKUX NepeMeHHbIX. CMelIaHHble TPON3BO/-
Heie. Teopema IlIBapua.

[TpousBoaHas GyHKIMM HECKOIBKUX TEPEMEHHBIX 110 HAIPABJICHHUIO.

[Tpon3BogHas MO HAIIPABIEHUIO U TPAAUEHT CKaJISPHOTO MOJIS.

DKCTpeMyM (PYHKIIUU HECKOJIBKHUX MEPEMEHHBIX.

. HCO6XOI[I/IMOG " JO0CTATOYHOC YCJIOBHUA SKCTPEMYyMa (I)YHKI_II/II/I ABYX IICPCMCHHBIX.

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 — JlelOHuLIa.

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

11. Beruucienue miomnaiei ¢ moMoIbio ONpeeIeHHOr0 HHTerpaa.

12. Beruucienue miomaan U JUIMHbI KPUBOM, 3a/IaHHON YPaBHEHUSIMU B ITapaMeTPUIECKOH dopme.

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. Bpiuncienue JUIMHBI 1yTW KPUBOM, 3alaHHON 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 MHTErpaa.

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
YUPEXJIEHWE BBICIIEI'O OFPA3BOBAHU S
«MOCKOBCKHU MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

@akyabpTeT 6a30BbIX KOMIICTCHIINH, Kadenpa «MaremaTtrka»
Hucnunnuna «MareMaTuyeckuii aHams3»
Kypc 1, cemectp 2
3K3AMEHAIIMOHHBIN BUJIET
1. TlepBooOpa3Hasi, HeonpeaeaeHHbIN UHTEeTrpal. Tabyiniia OCHOBHBIX HHTETPAJIOB.
dx

45—x+/5-x

3. Haiitu rpaguent pyukuuun z =y /xy BTouke M (1,4).

2. BpluMCIUTh HEONIPEAEIEHHBIN UHTETPAI I

4. VKaxuTte, KaKoil U3 HECOOCTBEHHBIX UHTETPAJIOB SIBIISICTCS CXOISIIMCS
o0 0 0
j\/;dx, Ix‘3 dx, J Nx'dx.
1 1 1

5. Haiigure skcTpeMyMbl ¥ TOUKH nieperuda pynxuuu y =(x—1)e .

Yr1BepxkaeHo Ha 3aceganuu kadenpsl marematuku «_03» 05 2026 r., mpotokoa Ne 10
W.o. 3aB. xadenpoit H.B. Bacunnena / /
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	Введение
	Предмет, задачи и содержание дисциплины. Основные этапы развития дисциплины. Структура курса, его место и роль в подготовке бакалавра, связь с другими дисциплинами.
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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.
	1. Тематический план дисциплины «Математический анализ» по направлению подготовки
	2.
	ПО ДИСЦИПЛИНЕ
	«Математический анализ»

	1. Вычислить интегралы:
	dх  .                                    .
	1. Вычислить интегралы:
	dх  .                                    .
	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.

