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1. esn, 321a4M ¥ NVIAHUPYeEMbIe
pe3yJbTaThbl 00y4eHHUs M0
AUCIHUIINHE

K 0CHOBHBIM ye1sim OCBOCHHS TUCITUTUTHHBI « MaTeMaTHYeCKHII aHATN3)» CIIeTyeT OTHECTH:

- BOCIIUTAaHHUE y CTYICHTOB O0IIel MaTeMaTHYECKON KYIbTYpHI;

- mpuobOpeTeHre CTyJEHTaMM IIHPOKOro Kpyra MaTeMaTHUYeCKHUX 3HaHUW, YMEHHH u
HaBBIKOB;

- pa3BUTHE CHOCOOHOCTH CTYIEHTOB K WHAYKTHBHOMY W JICAYKTHBHOMY MBIIIJICHUAIO
Hapsiy ¢ pa3BUTHEM MaTeMaTHUYECKON UHTYHIIHH,

- YMEHHE CTyJAE€HTaMU pa3BUBaTh HABBIKM CAMOCTOSITEIbHOTO H3y4YeHUs Y4eOHOU u
HAy4YHOU TUTEepaTyphl, COAEPIKAIIEH MaTeMaTHIECKUE CBEICHUS U Pe3yIbTaThI;

- TMOJATOTOBKY CTYJCHTOB K JESTEIBHOCTH B COOTBETCTBHHM C KBaJIH(PUKAIMOHHOM
XapaKTepUCTHKOW OakalaBpa MO HANpaBlICHUIO, B TOM 4YHuclie (OPMUPOBAHUE YMEHHIA
HNCITOJIB30BATh OCBOCHHBIC MATECMATHYCCKUEC METOAbI B HpO(i)eCCHOHaHBHOﬁ OCATCIIBHOCTH.

- TIOATOTOBKY BBICOKOKBAJIM(HUIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHUSAX
uu(ppoBoi TypOYJEHTHOCTH U BBICOKMX TEXHOJOTMYECKHX PHCKOB COBPEMEHHOH IH(PPOBOit
3KOHOMUKMU.

K OCHOBHBIM 3a0auam OCBOEHHS JHUCIUIUIMHBI «MaTeMaTHYeCKH aHajIu3» CIeayeT
OTHECTH:

- OCBOCHHE CTYJCHTAMH OCHOBHBIX IIOHATHH, METOJIOB, (OPMHPYIOIUX OOIIYIO
MaTEMaTUUICCKYIO IOATOTOBKY, HeOGXOI[I/IMYIO AJId YCTICITHOI'O PCIICHUA IMMPUKIIA/IHBIX 3a1a4,

- ¢opMHpOBaHUE y CTyACHTA TpeOyeMoro Habopa KOMIETEHITUN, COOTBETCTBYIOIIHUX €T0
HaMpPaBIICHUIO MTOITOTOBKH U 00ECTICUNBAIOIINUX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/A.

OOyuenune mno aucuuiiiHe «MaTemMaTHYecKUii aHalM3» HaIpaBIeHO Ha (OpPMUPOBAHUEY
oOydaromuxcs cineayromux komrereHIil B cootBeTcTBrH ¢ PI'OC 29.03.04 «TexHomorwus

XYJ10’K€CTBEHHOU 00pabOTKM MaTepralioBy, yTBEPKAEHHBIM ITpruKa3zoM MunoopHayku Poccuu ot
26.11.2020 N 1456:

Kon n HaumeHoBanue NuaukaTopsl 10CTHKEHUS
KOMIIeTeH Ui KOMIIeTeHIIHH

NVYK-1.1. Ananuzupyer 3aady, BbIIEISS €€
0a30BBIE€ COCTABIIIOIINE

NVYK-1.2. OcymiecTBisieT NOUCK, KPUTHUECKU
OLIEHUBAET, 0000IaeT, CUCTEMATH3UPYET U
pamxupyeT nHpOpMaIHio, TpedyeMyro s
peleHysl TOCTaBICHHOM 3a1aun

YK-1 Criocoben ocymecTBIIATh NOUCK, MVYK-1.3. PaccMaTpuBaeT U npejiaraet
KPUTHYECKHI aHAIIN3 U CUHTE3 HH(pOpMau, PALMOHAIBHbIE BAPUAHTHI PELICHNS
NPUMEHATh CUCTEMHBbII MOJXOJ] UL PEIICHHS | [jocTaBICHHOMN 33124, HCIIOJIb3YSl CUCTEMHBIN
IIOCTABJICHHBIX 3aJa4 MOAXO/I, KPUTUYECKU OLIEHUBAET UX
JOCTOMHCTBA U HEJIOCTATKH.




OIIK-1CnocobeHn pemaTs BOIPOCHI
MpodecCHOHATBLHOM JIEATEIILHOCTH Ha OCHOBE
ECTECTBCHHOHAYYHBIX M OOICHHKCHEPHBIX
BHAHUI, METOJ0B MaTEMAaTUYECKOTO aHAIHM3a U
MOJICITUPOBAHUS

NOIIK-1.1 [Ipumensier MaTeMaTH4YECKHE
METOBI IS pEILIEHUS] MHKEHEPHBIX 3ajad,
AHAJIM3UPYET U UHTEPIPETUPYET
MaTeMaTU4ECKHEe MOJETN PU3NUECKUX
IIPOLIECCOB U TEXHUYECKUX CUCTEM
NOIIK-1.2 AHanu3upyeT 1aHHbIE, BBIABISET
3aKOHOMEPHOCTH, JIeJIaeT 00OCHOBAHHBIE
BBIBOJIBI

HOIIK-1.3 Kputnuecku naMepser pe3yinbTaThl
pacuyeToB U OLICHOK, BHOCUT KOPPEKTUPOBKHY;
aJlaniTUPyeT TEOPETUUECKNE 3HAHUS IS
pelleHNs] KOHKPETHBIX MHKEHEPHBIX 3a]1a4
NOIIK-1.4 Coznaet MOJENbHBIE PELICHUS
3a]a4 MH)KEHEPHOT0 TBOPYECTBA




2. MecTo TUCHHMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuurimHa OTHOCUTCS K 00s3aTenibHOM yacTu 61oka b1: Moayns «MaTtemaTudeckue u
€CTECTBEHHO-HAYYHbIE AUCITUTUITMHBDY.
JucuunnuHa 6a3upyercs Ha CeIy oI, TPOHAeHHON TUCIIUILIHHE:
- IMHEWHas anredpa.
JucrummHa «MaTteMaTHIeCKUi aHaTN3) JIOTHYECKH CBSI3aHa C MOCIICAYOIIMMH TUCITUTUTMHAMU:
B obsizamenvuoii uacmu.:
- pusuka;
- (pM3MKO-XUMUYECKIE OCHOBBI B TEXHOJIOTHYECKUX MIPOIIECCax;
- KOMIIBIOTEPHOE MOJICITMPOBAHNE U3ICTUH MPOMBIIIJICHHOTO IU3aiiHa U FOBEITUPHBIX
YKpaIlCHUN;
- CAIIP nyist vHS)KEHEpHOTO aHAJIM3a B MTPOU3BOICTBA XYA0KECTBEHHO-TTPOMBIIIIICHHBIX
0OBCKTOB.
B uacmu, popmupyemoti yuacmuuxamu 06pazosamenbHblxX OMHOUEHUI!
- 1IM(POBBIE TEXHOJIOTHUU B IPOU3BO/ICTBE FOBEITHPHBIX U3ICIIHIA.

3. CTpykTypa u coaep:kaHue JUCUUILTHHBI

OO61mas Tpy10eMKOCTh TUCITUILIMHBI COCTABISACT 4 3a4eTHBIE eAUHUIIBI - 144 yaca.

4.1. 3.1. Buasl yueOHoii padoThl U TPYA0EMKOCTh
. KosmuectBo
n/n Bupa yueOHoii padoThl 4ACOB Cemectp 2
AyaUTOpPHBIE 3aHATHA 72 72

B ToMm uuncne:

Jlexmmu 18 18

CemuHapcKue/mpakTHYECKUE 3aHATHSA 54 54

JlaGopaTopHsbIe 3aHATHS - -

CamocTrosiTesibHasi padoTa 72 72

HpOMe)KyTO‘-lHaﬂ aTrecranus

JK3aMeEH ] )

Hroro 144 144

3.2. Temarn4yeckuil IJIaH U3Yy4YeHHUS JUCITUILIAHBI

Pazmemnién B mpunoxkennu 1 xk pabodeit mporpamme.
3.3. Conepxanne pa3aejioB JUCHUILTHHBI

BBeaenue



[Tpenmer, 3a1auu U coaepxKaHue TUCHUILTUHBL. OCHOBHBIE 3TAlbl PA3BUTHS AUCLUILTUHBL.
CtpyKTypa Kypca, ero MECTo U poJib B IIOJrOTOBKE OakajaBpa, CBA3b C JPYTUMH JUCIUILTHHAMHU.

Paspea 1. IndpepennnanbHoe ncunciaenne GyHKIui 0HOM NepeMeHHON

Tema 1. YucnoBas nociie1oBaTebHOCTh. [Ipeaen 4nciioBoi mocae0BaTeIbHOCTH U €T
coiictBa. @ynkuus. [loctpoenune rpaduxos ¢pynkuuid. [lpenen Gpynkuu. OCHOBHBIE TEOPEMBI O
npenenax gyHkuuu. [lepBolil u BTopoit 3ameuaTenbHble peiesbl. CpaBHEHHE 0ECKOHEYHO MaJIbIX
1 0ECKOHEYHO OOJIBLINX BEIMYHMH. DKBUBAJICHTHbIE OECKOHEUHO MaJlble BEIUYHMHBI.

Tema 2. HenpepbIBHOCTh (DYHKIMI B TOUKE U Ha IPOMEKYTKe, TOUKHM pa3pbiBa PyHKLIUH,
ux Kiaccupukanus. ACUMITOTHI rpapuka GyHKIUH, UX KIacCU(PUKAIMS.

Tema 3. IlpousBogHas pyHkuuu. ['eomMmerpudeckuii 1 GU3NUECKUN CMBICI POU3BOTHOM.
[TpaBuna muddepennrpoBanus u GOPMYITbl BEIUUCIECHUS MPOU3BOIHBIX. Ta0nuIa mpou3BOIHBIX
OCHOBHBIX 3JIEMEHTapHbIX (yHKUUH. Bpluucienue npou3BOAHBIX (YHKIMHA, 3aJaHHBIX
Pa3IUIHBIM 00pa3oM.

Huddepennnan. [IpousBoausie u auddepeHnnansl BhICINX Nopsakos. [IpubnmkeHHbe
BBIYUCIICHHS C IOMOIIBIO TudPepeHInanos.

Tema 4. IlpaBuno Jlonurans. ®opmyna Teinopa. PackpeiThe HeompeneneHHOCTEN
pasnuyHOrOo THIA. Pa3iokeHne OCHOBHBIX 3JIEMEHTAapHBIX (yHKIUH mo ¢opmyrne Teitmopa.
[TpuGnuxeHHble BEIYMCIIEHHS ¢ TOMOIIbI0 (hopMmyIsl Telnopa.

Tema 5. OcHoBHble Teopembl AUGOEPEHIINATEHOTO HCUYUCTIEHUA. MOHOTOHHOCTD
¢byHKIMH, 3KcTpeMyMbl HeoOxoaumble UM AOCTATOYHBIE YCIOBHSI MOHOTOHHOCTH, JIOKAJIbHOTO
skctpemyMa. HccnenoBanue BbITyKIOCTH rpaduka ¢yskumu. Touku mneperumba rpaduka
GbyHKIUH.

OO6mas cxema uccieoBaHus PYHKIMHU U NMOCTpoeHus ee rpaduka. CBoiicTBa QyHKIHH,
HeNpepbIBHBIX Ha oTpe3ke. Hanbomnbiiee 1 HauMeHblee 3Ha4eHUs1 GYHKIUU Ha OTPE3KE.

Pazpnen 2. Inddepenunanbroe ncuncieHue GyHKIUA HECKOJIbKUX IepeMEHHbIX

Tema 1. DyHKIMHA HECKOJIBKUX NIEPEMEHHBIX. JIMHUM U TOBEPXHOCTH ypOBHsI. YacTHBIC
npousBoaHbIe. [Tonnbiit nuddepenmnman. [Ipon3BoaHbIE CIOXKHON QYHKITMH HECKOIBKUX
nepeMeH-

HbIX. YacTHbIe mpou3BoAHbIE U AU(depeHnnansl Beiciux nopsakos. Teopema lIBapia.

Tema 2. [IpousBonHas no Hanpasienuto. 'paguent. Kacarensnas k kpuboii. KacarenbHas
IUIOCKOCTh U HOpMallb K moBepxHocTH. Popmyna Teinopa. DkcTpeMyM (YHKIHMH HECKOJIbKUX
nepeMeHHbIX. Heo0Xxoqumble U 10CTaTOUYHbIE YCIOBHSI SKCTPEMYMA.

Pa3znea 3. UHTerpajbHoe ucuncjieHue

Tema 1. IlepBooOpa3znas. Teopema CyIIeCTBOBAaHUS HEOMPEICICHHOTO WHTETpaa.
Heomnpenenennsliit uHTErpai u €ro cBoiicTBa. Tabinia HHTErPaIOB OT OCHOBHBIX 3JIEMEHTAPHBIX
dbyuknmii. Metoa HEMOCPECTBEHHOTO HHTETPUPOBAHUS.

MeToapl MHTErpUpOBAaHHS C IIOMOIIBIO 3aMEHbl IEPEMEHHOM, IOABENECHHUEM O] 3HAK
muddepennmana. MeTox HHTETPUPOBAHUS 110 YACTSIM.

WuTerpupoBanue paiMoHaIbHBIX Jpo0ei, HHTETpUPOBAHNE HEKOTOPHIX BUJIOB HPPAIIMOHATIBHBIX
U TPUTOHOMETPUUECKUX (DYHKIMH.

Tema 2. 3agauu, NpuBOAAIIME K NOHATHIO ONpEAEIEHHOro MHTerpana. OnpenencHHbIN
UHTETpaJl, €ro CBOWCTBA. YCJIOBHsS HMHTErpupyeMocTH. MHTerpan ¢ mepeMeHHBIM INpenesioMm
unterpupoBanus. ®@opmyna Heiorona — JleiiOHuma. 3ameHa MepeMeHHOHW B OIpEIeIIEHHOM
UHTETpaje.

[IpuioxkeHns OIpeneIeHHOro0 HHTerpajga B TEOMETPUM M MEXaHUKE (BBIYMCIECHUE
IUIoIIAAeH IOCKUX GUryp, IJIMHBI KPUBOH, 00BEMOB.



Tema 3. HecoOcTBeHHbBIE HHTETPAJIBI IEPBOTO U BTOPOT'O poJia (10 OECKOHEYHOMY

IPOMEXKYTKY, OT HEOIPaHUYCHHBIX (DYHKIIUNA HA KOHEYHOM IIPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3anaun, NpUBOAAILIME K KPATHBIM HHTErpaiaM. J[BOHHON U TpOHHON MHTETpaJIbI,

HUX CBOMCTBA. HpaBI/IJ'Ia BBIYMCIICHUA ﬂBOﬁHLIX HUHTCTPaJioB.

3.4. TemaTuka NnpakTHYeCKHX 3aHATHH MO JUCHUIIMHE
«MaTeMaTHYeCKUIl aHAJIU3»

Ne Tema 3ausiTust

n/m

1 Paszpnen 1. DiieMeHTBI MATEMATHYECKOI0 AHAJIN3A.

UucnoBasg mnociaeaoBaTesbHOCTh. [Ipeaen 4YucnoBOM MOCIEAOBATEIbHOCTH U €r0
cBoiicTBa. [IpaBuia npenensHoro nepexoaa. @yukuus. [Ipenen ynkmun. Teopemsl o
npeaenax ¢yHkuun. [lepBeiii 1 BTOpoOi 3aMedaTeabHbIE TPEIebI.

2 CpaBHeHHE 0€CKOHEUYHO MaJIbIX M O€CKOHEYHO OONBIIMX BEIUYMH. DKBHUBAJICHTHBIC
0ECKOHEYHO MaJlble BEIUYUHBI.

3 PackpeITue HeonpeneaeHHOCTe pa3InyHOro TUMa

4 HenpepriBHOCTE QyHKIMI B TOUKE U Ha TpoMexyTke. OHOCTOpOHHME Tpeenbl. TouKku
paspbiBa pyHkiwm. [Ipumeps! pemeHus 3aaa4q

5 [TpousBonnas ¢ynkuuu. IlpaBmna muddepennupoBanns U (OPMyIbl BBHIYHUCICHUS
npou3BOIHBIX. TexHuka aupdepeHunpoBaHus

6 HudpdepeniupoBanne  oOpaTHbIX — (GYHKUMHA,  (QYHKUOWH,  33JaHHBIX ~ HESIBHO,
napaMeTpu4ecKky, Jorapupmudeckoe quddepeHupoBaHme

7 Huddepentman. I'eomerpuueckuit  cmbicn  nuddepenumana. [IpousBoanbie u
mrddepeHnransl BHICIINX MOPSAKOB. [IpubnmkeHHbIe BEIYUCICHHUS C TIOMOIIBIO
b depeHIaIOB.

8 [IpaBuno Jlonurans. ®opmyna Teiiopa. PackpeiTue HeonpenelIeHHOCTEN Pa3IMYHOrO
tuna. Pa3noxeHust OCHOBHBIX 3JIEMEHTAPHBIX PYHKIHM 110 popmysie MaknopeHa.

9 [TpubnnxeHHbIe BBIYUCICHUS ¢ TOMOIIBI0 (hopmyIsl Teitnopa.

10 | [TomHOE MccenoBanue GyHKIMK 1 TOCTpoeHue rpadukos. [Ipumepsr

11 | TlonHOE HccnenoBanue GPyHKIMIA U TOCTpoeHue rpadukoB. [IpumMeps! (po10HKEHUE)
CamocrosrenbHas pabora Nel Ha ceMuHape 1o GyHKIUSM OIHOM IepeMeHHON

12 | Pazgen 2. ®YHKUUM HECKOJIbKHX NepeMeHHbIX. JIMHUM M MOBEPXHOCTU YPOBHSI.
YacTHble pou3BoAHbIe U AU depeHnnan nepBoro nopsKa.

13 | Momusrit nuddepentman. [IpousBoansie cinoxuoi GyHkimu. [Ipou3BoaHas QyHKIHH,
3aJJaHHOM HesiBHO. YacTHBIE MPOU3BOAHBIC U MU (HEpEeHIINATBI BHICITNX TOPSIIKOB.
Teopema IlIBapiia.

14 | [IpousBogHas no HarpaBieHuto. ['paguent.

15 | Dxctpemym GyHKIIMHM HECKOIBKUX MTepeMeHHbIX. Heo0X01uMbIe U TOCTaTOYHBIE YCIIOBUS
AKCTpEMyMa.

16 | CamocrosiTesibHasi pafdora Ne 2 Ha cemMuHape N0 (YHKIUAM HECKOJbKHX
nepeMeHHbIX

17 | Pa3men 3. UnTEerpajibHOE HCHUCIEHHE
IlepooOpaznas.  HeompenenmeHnuwlii  WHTErpal W €ro  CBOMCTBA.  MeToj
HETOCPEJICTBEHHOTO HHTETPUPOBAHUSI.

18 | MHrerpupoBaHue ¢ TIOMOLIbIO 3aMEHbl IIEPEMEHHOW, TIOABEIEHUEM II0J 3HaK
muddepennnana. MeTo HUHTETPUPOBAHUS IO YaCTAM

19 | UnrerpupoBaHue palMOHAIbHBIX JpoOed, WHTETPUPOBAHUE HEKOTOPHIX  BUOB
UPPAMOHATIBHBIX ()YHKIHNA




20 | UnTerpupoBaHue TPUTOHOMETPUIECKHUX (DYHKIIHHA.

Brruucnenue onpeneneHHbIXx HHTErpasioB mno ¢opmyne Herorona-Jleitbnuna. 3amena
IIEPEMEHHOMN U HHTErPUPOBAHUE TI0 YACTSM B OIIPEIEIICHHOM UHTErpalle.

22 | IIpunoxeHus OINpPEAEIEHHOIO0 HMHTErpaja B T'€OMETPUM M MEXaHHKE (BBIYMCIICHHE
TJIOMIAJIEH TUIOCKUX (PUTYD, UTMHBI KPUBOM).

23

[TpuoskeHHs ONMpeAeIEHHOr0 WHTErpajia B FEOMETPUU M MEXaHUKE (BBIYUCIICHHE
00BEMOB, TIIOMIACH TOBEPXHOCTH).

24 | HecoOcTBeHHbIE MHTETPaJIbl IEPBOIO U BTOPOTO POJA, X BHIYUCIICHHUE.

25 | 3amauu, IPUBOIAIINE K KPATHBIM HHTErpajaM. BbIUHCIICHHE IBOWHBIX MHTETPAOB
CBEJICHUEM K IMOBTOPHBIM. 3aJ]aui Ha U3MEHEHHUE MOPsIJIKa HHTETPUPOBAHUS B IBOMHOM
UHTErpajie

26 | 'eomerpuueckue ¥ (U3MUECKHE TPHIOKEHUS KPATHBIX MHTETPAIIOB, TPHMEPHI
BBIYHCIICHUS.

27 | KoHTpoJibHOE TECTUPOBAHUE IO KYPCY.

6. YueOHO-MeToaM4Yeckoe 1 HHGOPMALMOHHOE 00ecTieYeHne

6.1. HopmaTuBHbie 1okyMeHTHI 1 'OCThI

®I'OC 29.03.04. TexHomorHs Xy 10°KeCTBEHHOM 00paboTku Marepuanos 26.11.2020 N 1456
2021.

AkanemMudeckuil ydeOHBIM TUIaH MO HampaBieHuo noarotoBku: 29.03.04 TexHonorus
XyJI0KECTBEHHOH 00paboTku MatepuaioB. [Ipoduib: «XymokecTBEHHOE TPOSKTUPOBAHKUE U
M(ppoBBIE TEXHOIOTUU B IOBETMPHOM Ipou3BoAcTBe». Dopma oOyuyeHus — ounas. 2025.
AkageMu4ecKkuid ydeOHBIM IIaH 1O HamparieHuio mnoaroToBku: 29.03.04 Texuomorus
XyJ0’KeCTBEeHHOM 00paboTku MaTepuanos. [Ipoduns: «Pa3zpaboTka v mpou3BOACTBO U3AEIUN
MIPOMBINIITICHHOTO Inu3aiHay. ®opma oOydenus — 3aounas. 2025.

Matpuna komneTeHUMM 1o  HampasiaeHutro — noaroroBku  29.03.04  Texuosorus
XyJI0KECTBEHHON 00paboTkn MatepuanoB. [Ipoduis: «XymnoxKecTBEHHOE TPOCKTUPOBAHUE U
1M(poBBIE TEXHOIOTUU B IOBETUPHOM Ipou3BoAcTBe». Dopma oOyuyeHus — ounas. 2025.
Marpuiia  KOMIETEHIIMH 1O  HampaBieHuto  noarotoBku  29.03.04  Texnosorus
XyJ0’KeCTBEHHOM 00paboTku Matepuanos. [Ipoduis: «Pa3zpaboTka 1 mMpOU3BOACTBO U3AEIUN
MIPOMBIIIICHHOTO u3aitHay. @opma o0ydenust — ounas. 2025.

Vka3 Ilpesunenta Poccuiickoit ®@enepauun ot 01.12.2016 Ne 642 «Crpareruum Hay4HO-
TEXHOJIOTH4eCcKOro pa3sutus Poccuiickon denepaunny».

[Ipuka3z Munucrepcta oOpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O6 yrBepxknenuu [lopsimka TpPUMEHEHHsT  OpPTaHU3ANMSIMH, OCYIIECTBISIOUIUIMU
o0pa3oBaTeNbHYI0 JeSATEeTLHOCTD, 3JIEKTPOHHOTO oOydJeHwus, JIMCTAaHITMOHHBIX
00pa30BaTeNbHBIX TEXHOJIIOTUN MIPU peain3aun 00pa30BaTebHBIX TPOrPaMM).

6.2. OcHoBHas JqUTEpaTypa

®duxterronsi] .M. OCHOBBI MaTEMaTHYECKOTO aHATN3a: YIYCOHHK JJI BY30B, 15-¢ u3.,
crep. CII6, Jlanb. 2025. Yacts 1. 444 c.

®duxterronsl] .M. OCHOBBI MaTEMaTHYECKOTO aHAIN3a: YIYCOHHK 11 BY30B, 14-¢ u3.,
crep. CIIO, Jlanb. 2025. Yacts 2. 464 c.

Kynpssues JILJI. Kpatkuii kypc maremarnueckoro anammza. T.1. Jluddepennumansnoe u
UHTErpajbHOE UCUUCIIECHUS (QYHKIMHA OJHON mepeMeHHOH. Psanpl: YueOHUK [DIeKTpOHHBIH
pecypc]: yueb. - DnekTpoH. aaH. - Mocka: @uszmariut, 2015. - 444 ¢. [Pexxum gocryna: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpaHa.]



6.3. JlomoJiHUTe/IbHAS TUTEPaTypa

1. TTuckynos H. C. [luddepeHnmansHoe 1 HHTETPATLHOE HCUYUCIICHUS 71 BTY30B. B 2-X Tomax.
M.: Unrerpan - [Ipecc, 2009 — 416, 544 c. 180 »k3.

2. 3y6koB B.T'., JIsxoBckuii B.A., MapteiHenko A.W., Munocues B.b., ITymxkaps E.A. Kypc
MaTEeMaTHKH JUIsl TEXHHYECKUX BBICIIMX Y4eOHBIX 3aBeacHmid. Yactu 1-4. M.: MTT1Y, 2012.
400 »k3.

3. Kparkuii kypc BbIcHIed MaTeMaTHKU [DJIEKTPOHHBIM pecypc]: y4deO. - DIEKTpoH. AaH. -
MockBa:  JamxkoB wu K, 2017. - 510 ¢ [Pexum poctyma: URL:
https://e.lanbook.com/book/93522. - 3ar. ¢ 3kpaHa. ]

4. byrpos f1.C., Hukonsckuit C.M. Briciias MmaTemaTuka: yueOHUK Ui By30B B 3-X ToMax. M.:
Hpoda, 2009.

5. WuterpanbHoe wcuucieHne (QYHKIMH OTHOWM M HECKOJBKUX IEPEMEHHBIX. TeOpHs TOJIs:
METOJIMYCCKUE YKa3aHWs W BapHaHThl pacueTHo-rpaduueckux pador // bBomynoB M.A.,
boponuna C.H., [Tokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMW», 2009.

6. Maremaruueckuii ananus. Teopus npenenoB u audHepeHIuaIbHOe HCYUCICHHE: OCHOBHBIE
MOJIOKEHUS TEOPUH, METOAMYECKHUE YKa3aHUA U BapUaHTHI pacyeTHO-rpaduyeckux padbort //
bonynos M.A., bopoauna C.U., KoporkoBa H.H., Tkauenko O.U. M.: MI'TY «MAMMN»,
2009.

6.4. DuexTpoHHbIEe 00pa3oBaTe/IbHbIE Pecypchl

[IpoBenenune 3aHATHII W aTTECTAlMii BO3MOXKHO B JIMCTAaHIMOHHOM (hopMaTte ¢ MpUMEHEHUEM
CHCTEMbl TUCTaHIMOHHOrO oOyueHus yHuBepcurera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenapor «MartemaTuka» 3JIEKTPOHHBIX 00pa3zoBatenbHbIX pecypcoB (DOP) mo BceM paznenam
IIPOrpaMMBl:.

DeMEHTB MaTEMaTHYECKOT 0 https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJM3a

WHuTerpaibHOE HCUNCIICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
GyHKIMI 0JTHOM TepeMeHHON

JuddepennmansHoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucuucieHue QyHKIUn

HECKOJIbKUX MTePEMEHHBIX
JlormoTHUTEIbHEIC TJIaBbI https://online.mospolytech.ru/course/view.php?id=3592
MaTEeMaTHYECKOTO aHAIH3a

Pazpaborannsie DOP BKIIIOUAIOT TPEHUPOBOYHBIE 1 UTOTOBBIEC TECTHI.

[Mopsimox mpoBeneHUs pabOT B IUCTAHIIMOHHOM QopMaTe YCTAaHABIMBACTCS OTACIbHBIMHU
pacHOpsSDKCHHUSIME  TIPOPEKTOpa 10 y4eOHOW padoTe W/WiIM TEHTPOM YICOHO-METOAMYCCKON
paboTHI.

Kaxplii cTyZeHT 00ecrieYeH MHIUBUAYAIbHBIM HEOTPAaHHMUYCHHBIM JOCTYIIOM K DJIEKTPOHHOMN

OMOIHMOTEKE MOCKOBCKOI'O ITOJUTEXA

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

HHTepHeT-pecypchl BKIIOYAIOT YI4eOHO-METOAMUSCKAE MAaTEPHUaIbl B QJICKTPOHHOM BHUJIC,

MpEeCTaBICHHBIC Ha caiite mospolytech.ru B pa3zaene: «lleHTp MaTeMaTHUeCKOTO 00pa30BaHUS

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

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

[Tosie3nple yueOHO-METOAMYECKUE M HH(DOPMAIIMOHHBIC MaTepHAIIbI PEACTABICHBI Ha CaiTax:
http.//exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs. htm. _
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[Tepeuens pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOU ceTH «IHTepHET)» JIsi OCBOSHUS
JTUCIUTUIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIuueH3uOHHOE U CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe

odecrnevyeHue
No[ HaumenoBanue | PazpabGotumk [10O HocTtynHocTh Ccpuika Ha Equnblii peectp
(mpaBooOnanaTens |  (JUIEH3UMOHHOE, POCCHUHCKHX TIPOTPaMM [Tt
) CBOOOIHO OBM u BJ1 (ipu Hamu4um)
pacrnpocTpaHsiemoe
)

1 | Astra Linux | OO0 JIuuieH3uoHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_1d=9540

ACTPA" 36
2 | MoitO¢uc 00O "HOBBIE JIuuieH3uoHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _1d=9433

TEXHOJIOI'MN" 75

4.6. CoBpemeHHbIe MPO(ecCHOHAIbHBbIE 0a3bI JAHHBIX U HH(POPMaIlHOHHBbIE
CIPABOYHbIE CHCTEMBbI

Ilepeyenns pecypcoB cetu UHTEepHET, JOCTYNHBIX /151 0CBOEHUS TUCIUNIUHBI:

HauMeHnoBanue

Ccblika Ha pecypce

JocTynmHocTh

HNudopmannoHHo-cipaBoYHbIE CHCTEMbI

https://stackoverflow.co

JocTtynHa B cetn

Stack Overflow Iy WuTepuer 6e3
OTpaHUYEHUHN
151 C
H(OpMAIKOHHEIE pecypcet CeTn http:// www.consultant.ru | JocTymHo
KoncynbranTlnroc
ITopran PenepanbHbIX
FOCYApCTBEHIbIX http://www.fgosvo.ru. HoctymHo

OGpﬁSOB&TCHBHBIX CTaHAapTOB
BBICIIIETO 00pa30BaHUS
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DIeKTPOHHO-0MOJIMOTEeYHbIE CHCTEMbI

Jlawn https://e.lanbook.com/ JlocTymHa B ceTH
WuTepuer 6e3
OTpaHUYEHU N

IPR Books https://www.iprbookshop | JoctynHa B cetu
v/ WuTepuer 6e3
OTpaHUYEHU N

IIpodeccnonanbHbie 0a3bl JAHHBIX

baza nanHbIX Hay4HOU http://www.elibrary.ru HoctymnHo
ANEKTPOHHON OMOIHOTEKN

(eLIBRARY.RU)

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

noJjuTeMaTiHueckas pedepaTuBHO-
o6ubnuorpadudeckas u
HAyKOMETpUYECKast
(bubmmomeTpuyeckas) 6a3a JaHHBIX

5. MaTepuajibHO-TeXHHYECKO0E 0O0ecneyeHne JUCIUTIINHbI

MaTepI/IaJ'II)HO — TEXHHUYecKas 0as3a YHUBCPCUTCTA oOecreuuBaeT IIPOBCACHUEC BCCX BUIAOB
3aHATUH, TPETYCMOTPEHHBIX YUEOHBIM IMJIAHOM, U COOTBETCTBYET JACHCTBYIOUINM CAaHUTAPHBIM U
MMPOTHUBOIIOKAPHBIM IIpaBUJIaM U HOpMaM.

Kadenpa «Matematuka» He pacmonaraeT COOCTBEHHBIM ayIUTOPHBIM (OHIOM U
HCTIONB3YET YueOHbIC ayJUTOPUHU U3 0011ero (OoHIa YHUBEPCUTETA.

I[Ipn HeoOXoaMMOCTH Ui TPOBEACHHS HMHTEPAKTUBHBIX MPAKTUYECKUX 3aHATUH
HCIOJIB3YIOTCA KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTETA.

6. MeToanueckue peKOMeH ALK

6.1. MeroauyecKkue peKOMeHIANNM JJIS PenoaaBaTest
10 OPraHu3aluu 00y4YeHH s

[Ipexne Bcero, cieqyer oOpaTUTh BHUMAHHE CTYJEHTOB Ha TO, YTO MPAKTUYECKH BECh
M3y4aeMbIil UMH MaTepHall He TPeOyeT KaKoH-T100 CrielHaIbHON (JTOTIOITHUTEIBHOM ) TOATOTOBKH
U BIIOJIHE MOXET OBITh YCHEIIHO W3y4YeH, €CId CTYIeHThl OyIyT mocemaTh 3aHITHS,
CBOEBPEMEHHO BBITIONHATH JJOMAITHHUE 3aJaHUS U ITOJIb30BaThCS (IMIPU HEOOXOAMMOCTH) CUCTEMOM
MJIAHOBBIX KOHCYJIbTALUW B TEUEHUE KX I0T0 cemecTpa. Bolenmme B Kypc MaTaHalnu3a pa3aebl
SIBJISIFOTCSI KJIACCHUECKUMHU, B TO K€ BPEMs OHU MPAKTHUUYECKH OPUEHTHPOBAHBI, TAK KaK WUMEIOT
LIIMPOKOE PacHpoCTpaHEHHUE ISl PEUIeHUs Pa3HOTo poja 3ajJay BHYTPU CaMOM MaTE€MaTUKH U
MPUKIIAIHBIX 3a/1a4d. X ocBoeHHe MOMOXKET CTyACHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U
SICHO CTPOMUTH YCTHYIO M NHUCBMEHHYIO p€Yb, YCIEIIHO NPUMEHSATh HAKOIUICHHBIE 3HAHUS B
npodeccnoHanbHOM e TEIbHOCTH.

HeobxomuMo ¢ caMoro Hauama 3aHITHI PEKOMEHIOBATh CTYICHTaM OCHOBHYIO U
JOTIOJTHUTENBHYIO JTUTEPATYPY, a B KOHLIE CEMECTpPa JaTh CIHMCOK BOMPOCOB ISl MOATOTOBKU K
9K3aMEHY.
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Ha nepBoM 3aHSATHH 10 JUCHUIUIMHE CIEAyeT 00513aTeIbHO MPOUH(POPMHUPOBATH
CTYZAEHTOB O BUJie U (popMax TeKyIIel U MPOMEeKyTOYHOM aTTecTallii 0 AUCLUILIMHE, CPOKaX
UX MPOBENEHNUS, YCIOBUIX JOIyCKa K IPOMEXYTOUHOM aTTecTaly, IPUMEHIEMbIX BUIaX
IIPOMEXYTOUYHOTO KOHTPOJIS.

N3noxxeHrne TeopeTHdeckoro mMarepuajia JOJKHO CONPOBOXKIATHCS MILTIOCTPAaTUBHBIMU
pUMepamu, TIIATEIbHO OTOOPAaHHBIMH IpEnoJaBaTeIeM TaK, YTOObl TEXHUYECKHE TPYJHOCTH U
BBIKJIQJIKM TIPU PELICHUM 3a/adyd HE OTBJIEKAJIM OT IJIaBHOTO: OCMBICIEHHUS HJAE€U U CYTU
IpUMEHsAEMBIX MeTonoB. CrenyeT Bceraa ykasblBaTb IPUMEPBI MPAKTHYECKOIO MPUMEHEHHUS
PacCMOTPEHHBIX Ha 3aHATUSX YPaBHEHUN U (POPMYIL.

[TpakTyeckue 3aHATHA AOJDKHBI ObITh OPraHU30BaHBI MIPENOIaBaTeNIeM TaKUM 00paszoM,
9TOOBI OCTaBaJIOCH BpeMsl Ha MEPUOAWYECKOE BBIOJHEHHE CTYIACHTAMH HEOOJBIIOMI
CaMOCTOSITENIbHON pabOThl B Ay JUTOPUU JIJIsl IPOBEPKU YCBOEHUS M3JI0’KEHHOI'O MaTepHasa.

[IperonaBaTens, BEeAyIMA NpPAaKTUYECKHE 3aHATHSA, JOJDKEH COTJIACOBHIBATH Y4eOHO-
TEMAaTUYECKUH TUIAaH 3aHATUH C JIEKTOPOM, UCHOIB30BATh €IUHYIO CUCTEMY 0003HAYEHUI.

[IperonaBatento creayeT JOOMBATBCA CHCTEMAaTHYECKOW HEMPEPBIBHOW  pabOThI
CTYZICHTOB B TEYEHHUE CEMECTPA, HEOOXOIUMO BBISBIISITH CUIIBHBIX CTYAECHTOB U IIPUBIEKATh UX K
Hay4yHOU paboTe, K y4acTHIO B pa3HOr0 po/ia OJIMMIINAAAX U KOHKYypcax.

CryneHT [OJDKEH OHIylaTh 3alHTEPECOBAHHOCTH IIPENOAABATENS B JOCTHKCHHUU
KOHEYHOT'0 pe3ysbTara: B IpUOOpeTeHUH 00yUaroIMMHKCS TPOYHBIX 3HAHUN, YMEHUH U BIIaJICHUS
HAKOIUICHHOW MH(popManuel Uit peleHus 3a1a4 B IpopecCuOHANbHOMN NesTeTbHOCTH.

6.1.1. OoOpa3oBaTe/ibHbIE TEXHOJOTUH

[IpoBenenue 3aHATHIl U aTTECTAlM BOZMOXHO B AUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM
CUCTEeMBI TUCTaHIIMOHHOTO 00y4deHus: yauepcuteta (C1O-LMS) Ha ocHOBE pa3paboTaHHBIX

kadenpoit «MaTemaTukay 3JIEKTPOHHBIX 00pa3oBaTeNnbHBIX pecypcoB (DOP) mo Bcem paszpenam
porpamMmsl (cMm. 1. 4.4).

[Topsimok npoBeneHus paboT B JUCTAHIIMOHHOM (pOpMaTe yCTaHABJIMBACTCS OTAEIbHBIMU
PaCIOpSDKEHUSIMU  TIPOPEKTOpa 1o y4eOHOM paboTe W/WIM LEHTPOM Yy4eOHO-METOIUYECKOM
paboTHI.

6.2. Meroanueckne yKazaHus AJ1s1 00yYAIOLIUXCH 110 OCBOCHHIO

AUCHUIIJINHBI

Paspnen 1: nudpepennuaibHoe ucyucaeHrne PyHKIUI 0HOI ITepeMeHHOM

[pu u3ydyennun qudepeHnaIb-HOro HCYUCICHUS (PYHKINI 0THON TepeMeHHO oOpaTuTe
BHHMaHHE Ha TIOHATHE Mpe/ena (yHKIUN B TOYKE M METO/BI €ro BeraucieHus. [Ipenen — oxHo u3
OCHOBHBIX MOHSTHII MaTeMaTHYeCKOro aHanu3a. [Ipy BBIYUE()IPHIN IPSEIOB GYHKIHMH HALO,

03B BER 2
i

7 ?
MPEXKIE BCEr0, BBIACHUTH XApPaKTEp HEONPEAECICHHOCTU 0 B. Yrobm

OBJIA/IETh TEXHUKOW pPEIICHUs 33a]a4 Ha BHIYHMCICHUE MIPEENIOB, HAaI0 3HATh JIBAa 3aMeUaTeIbHBIX
npesena, TabauIly S5KBUBAaJICHTHBIX O€CKOHEUHO MaJlbIX, MpaBuio JlonuTans, pa3inyHble TPUEeMbI
PaCKpBITHSI HEONPEAETICHHOCTEH B 3aBUCHUMOCTH OT BHJA (YHKIMM M DPEUIMTH JOCTATOYHO
00JIbIIIOE KOTMYECTBO 3a]1au.

[Ipn m3ydyeHHH TeM, TMOCBSAIIECHHBIX MPOU3BOIHOW M muddepeHnrany (yHKIUH, HAI0
OCMBICJIUTh UX T€OMETPUYECKUN CMBICT, IOHUMATh pa3inune Mex1y HUMH (AuddepeHnuan - 3To
TJIaBHAs JIMHEHHAs 4acTh mpupamieHus ¢yHKnuu). TBepmo 3HaTh (KakK TaOJMIy YMHOXKCHUS)
dbopmynbl  nuddepeHIMpPOBaHUS ~ OCHOBHBIX  JJIEMEHTapHbIX  (QYHKIMH W mpaBuia
muddepeHpoBanus (Bce, KOHEYHO, HO OCOOEHHO MpaBWiIO TU(PPEPEHIIMPOBAHUS CIOKHOU
GbyHKIHN).
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OOpartuTe BHUMaHUE TaKke HAa 0coOeHHOCTH U depeHnpoBanus GyHKIUHA, 3aJaHHBIX
B HESIBHOH (popMe, mapamMeTpuuecKy, Ha IpUeM Jorapupmudeckoro auddepeHuupoBanus.

Crnenyer 4YeTko 3HATh M yMETh NPUMEHATh AJITOPUTM HCCIeNOBaHUSA (QYHKIUHA |
MOCTPOCHMS TPAPUKOB: ONpeIeIEHUE TOUEK pa3phbiBa (M UX KIACCUPHUKALHIO), ACUMITOT rpaduka
(BepTHKaIbHOM, HAKJIOHHOW, TOPU3OHTAIBHOM), HEOOXOJMMBIE U JIOCTATOYHBIC YCIOBHS
MOHOTOHHOCTH (DYHKLIMH, CYIIECTBOBAHUS JIOKAIBHOIO 3KCTPEMyMa, IPOMEXYTKOB BBIITYKJIOCTH
Y BOTHYTOCTH (DYHKITUH U TOYEK Ieperuoa.

Pa3nesn 2: nuddepeHnnanbHoe HCUUCICHHE (PYHKIHI HECKOJIbKHUX NepeMeHHbIX

IIpu wu3ydyeHum npaHHOrO paszziena oOpaTHUTE BHUMaHME HA TO, 4TO (QYHKLIUS ABYX
MIEPEMEHHBIX MMEET HarjsAHbIA I€OMETPUUYECKUH CMBICI — 3TO MOBEPXHOCTb B TPEXMEPHOM
MIPOCTPAHCTBE

Hano ocMbICIUTh HOHATHS YaCTHBIX HPOM3BOJIHBIX M MOJHOro nuddepeHnrana u
OCOOCHHOCTh MX BBIUHCJIECHMSI, OBJIAJETh TEXHUKON BBIUMCIICHUS IMPOU3BOJIHBIX OT CIIOXKHOU
(YHKIIMH HECKOJBbKUX INepeMeHHbIX. Cieayer oOpaTUTh BHUMAaHME Ha TO, YTO IS (YHKLUHU

z=12z(x,y) CMEIIaHHBIC YaCTHBIC IPOM3BOJHBIC BTOPOTO IMOPSAKA PABHBI MEXKIY COOOM:

7 2
B, _ B,
ihylR
(reopema IlIBapria), To ecTh MOpsAAOK AU GEpEeHINPOBAHUS HE UMEET 3HAUCHHUSI.

Jnist yHKIMU HECKOJIBKUX MEPEMEHHBIX CKOPOCTh M3MEHEHHS (DYHKIIMH B TIPOU3BOIHLHOM
HaNpaBJICHUU XapaKTepu3yeTcs IPOU3BOAHON IO HANpaBlIEHHIO, a HauOoOJbIlas CKOPOCTb
n3MeHeHHs (GyHKIMH OyZeT B HalPaBJIEHUH BEKTOpA TPaIUCHTA.

Crnenyer oOpatuTh B 3TOM TeMe BHMMaHUE Ha HEOOXOJIMMOE U JOCTaTOYHOE YCIIOBHUS
CYLIECTBOBAHMSA YKCTpeMyMa (PYHKIIUU HECKOIBKHIX MEPEMEHHBIX.

Pa3jen 3: unTEerpasibHOE HCUKMCIEHHE

B  uHTerpambHOM  HMCUMCIEHMM  pemIiaeTcss 3ajada, oOpaTHOM  TOW, KOTOpas
paccMaTpuBanack B iuddepeHnnantbHOM HCUUCICHUN: HE0O0X0AMMO HAWTH U1 TaHHOH (QyHKIIUN

f(x) TaKyr QYHKIHUIO, IPOU3BOHASL OT KOTOPOil ObliIa OBl paBHA 3aaHHON. IHTErpupoBaHue
(bYHKIII/II\/JI — JOCTATOYHO CII0KHBIN pasaci MaTCMAaTUKH, OBJIAACTb KOTOPBIM MOKHO TOJIBKO, €CJIN
CTYIEHT «BO3bMET» JIOCTATOYHO OOJIBIIOE KOJTMYECTBO HHTErPAJIOB PA3HOTO THIIA.

Hamo TBepmo 3HaTh TaONMIly HWHTErPaJiOB OT OCHOBHBIX JJIEMEHTApHBIX (YHKIWH,
OCHOBHBIC METOAbI HHTCIPUPOBAHUA (3aMeHa HepeMeHHOf/'I, IIOABCACHUC o1 3HaK
middepeHnana, WHTETPUPOBAHKE 110 4YacTsAM, T[PUEMBl BBIYHCICHUS HWHTETPAIOB OT
paMoHaIBHBIX Jpo0eH, OT pa3HOTO THIIA TPUTOHOMETPUUECKUX (PYHKIIHUI).

Hamo ocCMBICINTh E€IMHCTBO TOAXOJA K TOCTPOCHHIO OIPEIEICHHBIX, KPAaTHBIX,
KPHUBOJIMHENHBIX, IOBEPXHOCTHBIX UHTETPAJIOB — IIOCTPOCHUE HEKOTOPOU MHTETPATIbHOM CyMMBI
Y TIpe/ICTIbHBII EePexXo/.

3HaTh TEOMETPUYECKHI CMBICT M OCHOBHYIO (DOpMYIy BBIUMCICHUS OIpPEIeIICHHBIX
uHTerpanoB — Gopmyny Heiorona — JleiOHuila, reoMmeTpudeckue U (GU3HUECKUE MPUITOKCHHS
OTIpeJIeIEHHBIX M KPAaTHBIX MHTETPajoB, YMETh HAXOMUTH IJIOMIAIh TUIOCKON (UTYpHI, TIUHY
KPUBOM, 00BbEM U IUIOMIA]h IIOBEPXHOCTH TEJI BPAICHHS.

7. ®OHJ OLIEHOYHBIX CPEICTB

@DoHJ OLIEHOYHBIX CPeNCTB mpecTaBieH B [Ipunoxenun 2 k pabodeil mporpaMMe U BKIIIOUAET
pa3zaensl:

1. MeTosibl KOHTPOJIS M OLIEHUBAHUS PE3YJIbTATOB O0YUEHHUS.
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2. lllkana 1 KPUTEPUH OLICHUBAHUS PE3YJIbTATOB OOyUCHHUS.
3. OueHOYHBIE CPECTBA.

3.1. Texkymuii KOHTPOJIb.
3.2. IIpoMesxyTOoUHasE aTTECTAIIHS.

Ilpunoscenue 1

Temaruvecknii IVIaH JMCUMILVIMHBI «MaTeMaTHYeCKUI AHAJIM3) 110 HANIPABJIEHUIO OATOTOBKH
29.03.04 «TexHoJI0rMsI Xy/10:KECTBEHHOM 00pa00TKH MaTEePHAJIOB)
[Ipodunu
«XynoxecTBEHHOE MPOCKTHPOBAaHNE U HU(PPOBbIEC TEXHOJIOTHH
B IOBEJIUPHOM NPOU3BO/JCTBE»
«Pa3padoTKa M NPOU3BOACTBO U3/1eJUil MPOMBIIIJIEHHOT0 IU3ailHA)

(OakaaBp)
Ounas ¢popma 00yueHuUsI
['ox HaGopa 2025/2025
Buabi yueOHoii padoThl,
Buanbl camocTosTEILHOM ®opMbl
BKJIIOYAS CAMOCTOSITEILHYIO paGoTHI aTTecTa
Ne Cem | Henems paboTy CTy1€HTOB, c .
2 TYJAEHTOB
Pazzen €cT | Cemectp U TPYI0EMKOCTh B 4acax
n/n p
a Ped
e
J | II/C | JIa6 | CPC | KCP KP | KIT Plf epa| Kp| 92| 3
. . T

Bropoii cemectp
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1.1

Pa3nea 1. IndpepenunaabHoe
ucumucjieHue GyHKuui oaHoM
nepemMeHHoi. Yucnosas
MocJIe0BaTeNbHOCTD. [Ipeaen
YHCIIOBOM ITOCIEI0BATEILHOCTH U €r0

ceorictsa. [IpaBuia npeneasHOro
nepexona. ynkius. [Ipenen hyHkumm.
Teopemsl o mpenenax QyHKIHH.
Brigaua saganuii PI'P Ne 1 no
MATEMATHYECKOMY AHAJIN3Y.

1.2

IlepBblii W BTOpPON 3ameyaTeIbHbIC
npeaenbl.  becKoHeYHO — Maible U
OECKOHEYHO  OOJNIBIINE  BEJIMYHHEL
OKBUBAJICHTHbIE OECKOHEYHO MaJIble
BEJIMYUHEI. PackpsiTie
HEONPEIETICHHOCTEHN pa3HOro TUIIA.

1.3

HenpepsiBHOCTS QyHKIIMI B TOUKE U HA
IIPOMEKYTKE. OpnHocTropoHHKE
npeznensl. Touku paspbiBa QyHKIHH, UX
KIaccuukanusi.

1.4

[IpousBonHas GyHKLINU.
l'eomerpuueckuii. ©  MEXaHUYECKHM
CMBICII IIPOU3BOJHOM. IIpaBuiia
mupdepeHpoBaHuss U HOPMYIIBI
BBIUUCIICHUSI TIPOU3BOJAHBIX. Tabmuia
MIPOM3BOTHBIX OCHOBHBIX DJIEMEHTAPHBIX
GyHKITUH. TexHuka
mddepenpoBaHus

1.5

Huddepenmman.  IIpomsBomuble  H
muddepeHIanbl  BBICIIUX — TTOPSIIKOB.
[TpubnKeHHBIC BBIYUCICHHS C
MOMOIIIbI0 U] PEepeHITnANOB.
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1.6

[TpaBusio Jlonutans. @opmyna Telnopa.
Pa3noskeHnss OCHOBHBIX 3JE€MEHTapHBIX
¢ynkumii  mo  ¢dopmyne  Teiinopa.

[IpubnuxeHHbIE BBIYHCIICHUS c
nomouibio popmyiel Teitnopa.

1.7

OcHOBHBIE TEOPEMBI
Qg depeHInaIbHOTO UCYMCIICHUS.
MOHOTOHHOCTH (DYHKIIUHU, SKCTPEMYMBI.
HeoOxoaumeble U 10CTaTOYHbIE YCIOBUS
MOHOTOHHOCTH, JIOKAJIbHOTO
AKCTpEMyMa. UccnenoBanue
BBINMYKJIOCTU rpaduka GpyHkuuu. Touku
neperuoa.

1.8

O61as cxema ucciegoBaHust GyHKIUU U
noctpoeHuss ee rpaduxa. CpoiicTBa
(GYHKUUH, HENpepbIBHBIX Ha OTpE3Ke.
Haubonbiiee 1 HauMeHbIlIee 3HAYCHHS
(GyHKLUU Ha OTpE3Ke.
CamocrositeibHass paGora Nel Ha
ceMuHape mO0 (QYHKOUSM  OJHOM
nepeMeHHOoi

1.9

Paznen 2. @DyHKHUS HECKOJIbKHX
nepeMeHHbIX. [Ipenen u
HENpPEepBIBHOCTb. (OCHOBHBIE CBOWMCTBA
HENpepbIBHBIX  (QyHKumid.  YacTHble
npousBoHbIe. [TonHbiit quddepenman.
Beigaua 3aganmii PT'P Ne 2 mo
GOVHKINAM HeCKOJIbKHMX NICPEMEHHBIX

1.1

[IpousBoaHbIE  CIOXKHOM  (QyHKIHH
HECKOJIBKUX TIepeMEeHHBbIX. YacTHbIE
npousBogHble W auddepenmanp
BbICIIUX TOpsiAKoB. Teopema IlIBapua.

10
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ITponsBonHas 1o HaIpPaBJICHUIO.
I'panuent.

1.1

OkcTpeMyM  (QYHKIIUHM  HECKOJBKHUX
MIEPEMEHHBIX. HeoOxonumsie u
JIOCTaTOYHBIE YCIOBUS IKCTPEMYyMa.
CamocrositesibHast padora Ne2 Ha
ceMHHape N0 (PYHKIUSIM HECKOJIbKHX
NnepeMeHHbIX

11

1.1

Pasnen 3. UHTerpajibHOe HCUHNCIEHHE
[TepBooOpazHas. Heonpenenenublii
MHTErpa u ero cBoiicrea. Tabmuma
HUHTETPAJIOB oT OCHOBHBIX
JJIEMEHTAPHBIX GbyHKUU. Merton
HEIOCPEICTBEHHOTO UHTETPUPOBAHMUS.
Boinaua sanauwmii PI'P Ne 3 no
HHTEIPAJLHOMY MCYMCICHUIO

12

1.1

WuTterpupoBanue ¢ MOMOIIBIO 3aMEHBI
HIEPEMECHHOM, MOJBEICHHEM IOl 3HaK
mddepenmana. Merton
HHTCTPUPOBAHUA 110 HaCTAM

13

1.1

WHTerpuposanue panMoHAIBHBIX
npoOell HMHTErpUpOBaHUE HEKOTOPBIX
BUJIOB UppaloOHAIbHBIX U
TPUTOHOMETPUUECKUX (PYHKIIHI.

14

1.1

3amayn, TPHUBOAAIIME K  TOHSATHIO
ompezaeneHHoro uHTerpana. CpoiicTBa
onpejeiecHHOro HHTerpaiga. ®dopmya
Hrrorona-JleiiOnuna. 3ameHa
MEPEeMEHHON W HMHTETPUPOBAHUE IIO
yacTiaM B OHpCIleJIeHHOM I/IHTCI'paJ'Ie

15

1.1

HpI/IJ'IO)KCHI/IH OIPEACIICHHOI'O
HHTCIrpaja B rCOMETPUN U MEXAHHUKE

16
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(BBIUMCIICHHE  TUIOMAJIEH  TIOCKHX
buryp, JIMHBI KpHUBOW, OOBEMOB,
TUTOINA/IeH TIOBEPXHOCTH).

1.1

HecoOcTBeHHbIC HUHTCrpajibl ICPBOTO U

7 | BTOPOro pojia, ux CBOMCTBA. 17 2 2 4
3amaud, MOpUBOJALIME K  KpaTHBIM
uHTerpaigaM. JIBoWHOM ©W  TpOWHOM
L1 WHTErpaibl, UX CBOMCTBA. BuluncieHue
" | IBOMHBIX MHTETPAJOB CBEACHUEM K 18 6 4 +
8 IIOBTOPHBIM. I'eomerpuueckue u
dbusznyeckue MPUIOKEHHUS  KPaTHBIX
UHTETPAJIOB
KonTposibHOe TecTUpOBaHHe
®opma aTrecTanumu 19-21
Bcero yacos mo JucuuIInHe 3 3
18| 54 72 PI cam
P pao.
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Ilpunosicenue 2

®OH/I OHEHOYHBIX CPEACTB
MO JTUCLUIJIUHE

«MaTeMaTHYeCKHI aHAJIN3)

Hamnpasnenue noaroroBku: 29.03.04 « TexHOJIOTHS XyT0KECTBEHHONH 00PaObOTKH MaTepHUAIIOB).
[Mpodpmmm:  «XyH0XKECTBEHHOE MPOSKTUPOBAHNE U IU(PPOBHIC TEXHOJIOTHH B FOBEJIMPHOM
npou3BojcTBe». «Pa3zpaboTka v MPOU3BOJICTBO U3AETUI MPOMBIIUIEHHOTO JIU3aiiHaY.

®dopma 00ydeHusI: OUHas.

Kadenpa: «MaTtemaTrka»

1. MeToabl KOHTPOJISI U OLCHUBAHUSA Pe3yJIbTATOB 00y4YeHUs!

J1J1s KOHTPOJI yCTIEBAEMOCTH U Ka4eCTBA OCBOCHHUS AUCLUIIIMHBI HACTOSIIEH IPOrpaMMOii
MIPESYyCMOTPEHBI CIEyIOINE BUIbl KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIeBaEMOCTH (TEKYIIMIA KOHTPOJIb);
- IPOMEKYTOYHAsI aTTecTalus (3K3aMEH).

2. lllkajia U KpUTEPHH OLIEHUBAHMSI Pe3YyJIbTATOB 00y4YeHHs
®opmMa MPOMEKYTOUHOI ATTECTAIMH: IK3aMeH

[IpomexxyTounas arTectanus 00ydJarommxcs B opMe 3K3aMeHa POBOJAUTCS 110 Pe3yIbTaTaM
BBITMIOJIHEHUSI BCEX BHJOB Y4eOHOW paboThl, MPEAyCMOTPEHHBIX Y4YeOHBIM IJIAHOM MO JAaHHON
JUCLUIUIMHE, IIPU 3TOM YYUTBIBAIOTCSA PE3YJIbTAaThl TEKYLIETO KOHTPOJIA YCIIEBAEMOCTH B TEUEHUE
cemectpa. OIEHKa CTETIeHU JTOCTHKEHHS 00yJalONIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00yUeHHUs 110
JUCLUIUIMHE NPOBOJUTCSA IPENOAABATENEM, BEAYIIMM 3aHATUSA 10 JUCLUIUIMHE METOJIOM
JKCIEpTHON oueHKW. [lo uroram npomeKyTOYHOW aTTeCTalMy 10 JUCLHUIUINHE BBICTaBISAETCS
OLICHKA «OTIUYHOY, «XOPOILO», «yJOBIECTBOPUTEIBHO» HIIU «HEYIOBICTBOPUTEILHOY.

MIkana ouennBanusa Onucanue

Bremonaersl Bce  00s13aTelIbHbIE ycdioBusi MOATrOTOBKH
CTyACHTA K HpOMe)l(yTO‘lHOﬁ aTTeCTalMu, IIPpEAYCMOTPCHHBIC

IIPOrpaMMOil  JAMCLMILIMHBL. CryneHT  1eMOHCTpUpPYET
COOTBETCTBME 3HAHWI, YMEHUW, HaBBIKOB I[I0KAa3aTeJsM,
OTtinaHO IPUBEICHHBIM B Ta0IuIaX, ONEpPUPYET NPUOOPETEHHBIMU

3HAHUSMH, YMCHHUSIMH, HaBBIKAMH, TTPUMCHSICT X B CHUTYaIHSIX
MOBBIIIECHHON CJO0XKHOCTU. [Ipy 3TOM MOryT OBITH JOIMYIICHbI
HE3HAYUTENIbHBIC OINMMOKM, HETOYHOCTH, 3aTPyIHEHUS TpU
MepeHoCce 3HAaHUW U YMEHHUI Ha HOBBIE, HECTAaHAAPTHHIC 3a]]a4H.
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Xopouio

BrimonHenst Bce o0si3aTesibHBbIE YCJAOBHSI MOATOTOBKH
CTY/J€HTA K MPOMEKYTOYHOH aTTeCcTAlMU, TPETYCMOTPCHHBIC
IIporpamMmon JUCIUTUINHEL. Crynenr IEMOHCTPUPYET
COOTBETCTBME 3HAHWUM, YMEHUW, HaABBIKOB I[I0KAa3aTelsM,
MPUBEJICHHBIM B Ta0OJUIAX, ONEPHPYET NPUOOPETCHHBIMU
3HAHUSAMHU, YMEHHUSIMH, HaBbIKaMHu. B TO ke Bpems mpu OTBeTe
JIOTYCKAaeT HECYIIECTBEHHBIC TMOTPEIIHOCTH, 3a7a4d PEIIaeT C
HEJI0YeTaMHt, He BIUSIOIMIMMH Ha OOIIMIA X0/ peIIeHUSI.

Y 10BIIETBOPUTENBHO

Brinonnensl Bce o0si3aTesibHBbIE YCJAOBHSI MOATOTOBKH
CTYAEHTA K MPOMEKYTOYHON aTTeCTAlMHU, [IPELYCMOTPEHHBIE
MPOTrPaMMOit JUCHUILINHEL. Crynent JIEMOHCTPHUPYET
COOTBETCTBUE 3HAHWW, YMEHUW, HaABBIKOB I[I0KAa3aTelsAM,
MPUBEJICHHBIM B TaOIUIAX, OMNEPUPYET NPUOOPETCHHBIMU
3HAHUSMH, YMCHUSIMH, HaBbIKaMu. HO mOKa3piBaeT HeriyOoKue
3HaHUS, TPU OTBETe HE JOIMyCKaeT TPyObIX OIMMOOK WIN
MIPOTUBOPEUHHL, OJTHAKO B (DOPMYITHPOBAHUHU OTBETA OTCYTCTBYET
JOJKHAS CBSI3b MEKly aHAJIM30M, apryMEHTAIMEN U BBIBOJAMH,
B PEIICHUU 3a7a4 MOTYT COJEpKaThbcsl rpyObie ommOku. Jlis
MOJIYYCHUSI TIPABWJIHBHOTO OTBETa TPEOYIOTCS YTOUYHSIOIINE
BOITPOCHL.

HeynosnerBopurensHo

He BoimosmHeHsl o0si3aTejibHbIE YCJIOBHS  TOATOTOBKHU
CTY/IeHTa K NMPOMEeKYTOUHOI aTTecTalluM, [TPETyCMOTPEHHbIE
nporpammoit auciuiuinbbl, WJIM  cTyneHT aeMOHCTpupyer
HEMOJTHOE  COOTBETCTBUE  3HAHMM, YMEHHI,  HaBBIKOB
MPUBEICHHBIM B TaONHIAX, JOMYCKalOTCA 3HAYUTEIbHBIC
OLTMOKY, IPOSIBIISICTCS OTCYTCTBUE 3HAHUHN, YMEHUIA, HABBIKOB 110
psAoy ToKa3zaTeNlel, CTYIEHT HCIbITHIBAET 3HAYUTENbHBIC
3aTpyIHEHUS MPU OTIEPUPOBAHUU 3HAHUSIMU U YMEHUSIMHU.

3. OueHoYHBIE CPeaCTBA

HanmenoBanue
OLICHOYHOT'O
cpencTsa

Kpatkas xapakTepucTiKa OlleHOYHOTO

IIpencraBnenue
OLICHOYHOI'O CPENICTBA

cpencraa 5 DOC

KontponbHas
(camocTosiTenbHAS
) pabota

(KP)

CpenctBo MpoBepKH YMEHUH MPUMEHSThH
MOJTyYEHHBIC 3HAHUSI [Tl pEIICHUs 3a/1a4
ONpEJEICHHOr0 TUIAa IO TeMe WU
paszaeny

KontponbHbie
3a/laHus
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2 | PacuertHo- CpenctBo npoBepKH yMEeHUU NMpuUMeHTh | Komruiekr — 3amaHmii
rpaduueckas IIOJlyYeHHbIE  3HaHWs 1O  3apaHee | A BBIIIOJIHEHUS

pabora OINIPENEIICHHOW METOJNUKE ISl PEIICHHs | PacyeTHO-
(PTP) 3ajjad WIM 3aJJaHUd 10 MOJIYJI0 WM | rpadudeckoil paboTel
JUCLUIIIINHE B LIEJIOM.

CpencTBO KOHTPOJISl, OPTaHU30BAaHHOE KaK
creuuanbHas Oecega MeNarormyeckoro
paboTHHKa ¢ OOyYaromuMMCsi Ha TEMBI,

YcTHbI onpoc N .
CBSI3aHHBIE C W3y4aeMOW AMCLUUIUIMHOH, U

Bomnpocsl o

cobecemoBaHue, TemMam/paszzenam
3 paccuyMTaHHOE Ha BBIICHEHHE O00beMa
(YO) . JUCLUIUIAHBI
3HaHUN o0yyJaromierocs 1o
OTIpeNIeJICHHOMY pa3zely, TeMe, mpobdiaeme
U T.II
Cucrema cTaHIapTU3UPOBAHHBIX 3aIaHUH,
Tect TIO3BOJISTFOIIIAST
4 (T) ABTOMAaTU3UPOB Bapwuanr tecra

aTh NPOLEAYyPY U3MEPEHUS YPOBHS 3HAHUI

U YMEHHUH 00y4aromerocs.

5 | Dk3amenanuonusl | CpeicTBO MPOBEPKH 3HAHMN, YMCHHM, | DK3aMEHAIMOHHBIC

e OuyeTsl HABBIKOB. MOXET BKJIIOYATh KOMIUICKC | OWJIETHI

(9B) TEOPETUUECKHUX B(ijOCOB, 3amad,
MPAKTHYECKUX 3aJaHHi.

3.1. Tekymmii KOHTPOJIb

OrneHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH BKJIFOYAIOT KOHTPOJIHHBIE BOTIPOCHI
Y 3a/1aHus B (hopMe OJAaHKOBOTO TECTUPOBAHUS JIJIsi KOHTPOJISI OCBOCHHUS O0YYAIONIMMICS Pa3/IeioB
JTUCUMIUTNHBL, prem PI'P.

Conep:xxanue pacueTHo-rpadpuyecKux pador.

PacuerHo-rpadguueckas padora Nel no nudpepeHunajbHOMy HCHHCICHNIO QYHKIUH OXHOM
nepeMeHHOon

Kpatkoe cozneprkanue U 3Tansl pacueTHO-Tpaduyeckoit paboThl:
[Ipenen yncnoBoii mocae10BaTEIbHOCTH, IPEaeN PYHKIIH.
HccnenoBanue GyHKIMM Ha HENIPEPBHIBHOCTb.

Brruncnenue npon3BoaHBIX (QYHKITUU.

HccnenoBanue pyHKIUM, TOCTPOECHUE IPaPUKOB.

PacuetHo-rpadguyeckas padora Ne 2 no pyHKIMAM HECKOJIbKUX NepeMeHHbIX.

Kpartkoe conepxanue pacueTHo-rpadhudecKoi paboThI:
q)}IHKIII/H/I HCCKOJIBKUX MCPEMCHHBIX. YacTtHEIEe IMPONU3BOAHEIC. HpOI/ISBOI[HBIG OT CJIOKHBIX
¢bynxuit. [Tpon3BoHas M0 HAMIPABICHUIO U TPAIUEHT. DKCTPeMyM (DYHKIIUHU ABYX MEPEMEHHBIX.

PacueTHo-rpaduyeckas padora Ne 3 mo HHTErpaabHOMY HCYHCIEHHIO.

Kpatkoe coneprkanue u 3Tamnsl pacueTHO-rpaduyeckoil paboThI:
Ilepswiit sman:
Meroabl HHTErpUpOBaHusl. Beiuncnenne HeonpeaeIeHHbIX HHTETPAJIOB.
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Bmoporti sman:
[IpunoxxeHus onpeneneHHbIX HHTErpaoB. MccnenoBanne cXoIMMOCTH HECOOCTBEHHBIX
HWHTETPAJIOB.

KoMmnekT 3aganuid

JJIS1 BBITIOJIHEHUSA pacuyeTHO-rpadudeckux pador (PI'P)
no guciuIuinge «MareMaTHYecKHil aHAJIN3»

Teopus npenenos u nudpdepenupoBanne GyHKUHU OIHON NepeMeHHOI

1. Halitu npenensl:

28n) B(1
i O 0210 T Tedse s
' (1+nr)28(22n)° Y o

12n + SEn : 21 g0 sl
2_2_-F i 2 H
@ n I n- +1 lmm
lim n -n Am g4
,
02+ 1lxe g
hm 2x 1 lx 15 lim
<FIFB x+3 . Xm0 sin - 3x .
hm 2n+15;ﬁl1 111’1’1 sin 31; 111'1’1 (13x)ctg7x
npp 32 4 gn 20 1 B] g 40

B0, x [ 20
il
y=pinx, Fl<x<0

x @0
2. VccnenoBaTh Ha HEMTPEPHIBHOCTD M BBIITOJIHUTH YE€PTEK: ’

3. HaiiTi npou3BoIHYy10 QYHKLIUU:

23 + 4 5, B 2)

r 151 + x " y=Inarcsin\ B> .

32 +1
E.X _3?_7
y = arctg X Z 8 % = Sm@t}_+ (
NE)
13
cos 6x 1

= — 2 — .
s (120+1) y =g *oinin2¢
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o o o . Xo -
4. CocraBuTth YpaBHCHUA KaCaTCJIbHOM W HOpMaJll K JaHHOHW KPUBOU B TOYKE C a6CIII/ICCOI/I 0:

y=x2+8Jx-32, x =4

1
f(x)=x"+
5. TIpoBecTH MOJTHOE UCCIIEIOBAHUE W TOCTPOUTH Ipaduk X
DOYHKIHH HECKOJIbKHX MEPEeMEHHBIX
x? +3y?
z=_
1. Haiiti yacTHBIC IPOM3BOIHBIC BTOPOTO HOPSAKA, YOCAUTECS, uTo v — 2% Xy

yZ

z=__
2. Haiitu rpaguent bynxmn 2=/ (5)) prouke Mo(xo,10). Jx | Mo(4,6)

x+1*+2y.

. -
HccnenoBath Ha 9KCTpeMyM QYHKIHIO 2 = x?

HNurerpuposanue

Boruncianrtb HEOIPEACICHHBIC HHTEI'PAJIbI
dx

. i
Z(x + \/; ) mx@2%dx ) (x * IJQde

x cos3xdx e* cosxdx
' '
dx dx &dx x+1 sin’ x
(x @6)(x +2) dx dx
¥ Bex+18, xP+6x+5, ' , “x2+3 0, costx

Boruucaurtsb ONmpeaeJTeHHbIC HHTErPaJabl

e}

[.6 1
3sin’ x cos xdx

dx 1 dx
i p(x B1)e'dx i
0 o V1+ 3x o( ) , 1x\/7+lnx’

’ ’

1+x? 4 I x? + 2x
6 dx 2
dx 2 s
11++/3x B2, w arcigx 1 (3x+5) ) o x tL
\/’3 .X/“’S 7 0 ’

2
f==dx VA X

1+ x 24

S ==



6

3sin? x cos xdx

1

7] (x 2l )e* dx
0

7

— ==

dx
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x+/7+Inx

Heco0cTBeHHBIE HHTErpaJibl

1. YkaxuTe, Kakol U3 HECOOCTBEHHBIX HHTETPAJIOB SIBIISIETCS CXOISIIIAMCS

1

7/ xdx, D x 3dx, .;,/xsdx
1 .

26



B dx

2. BeluMCIUTh HHTErpajl, yCTAaHOBUTH €0 CXOAUMOCTb UM PACXOJUMOCTb od + x*
In xdx
3. BBIYMCIUTD MHTETPAJ, YCTAHOBHUTH €T0 CXOAMMOCTh MIIM PACXOJUMOCTh |
E dx
0vx
4. BeruncnuTh HeCOOCTBEHHBIN HHTErpal , YCTAaHOBUTB €ro CXOAUMOCTb WU
pacxoauMOCTb.
L dx
1>
)
5.BbaucinTh HECOOCTBEHHBIN HHTErPall , YCTAHOBUTB €r0 CXOIUMOCTb WU
pPacxoauMOCTb.
KpaTHble nuHTerpaJsl
1. I3MeHnTh NOPSAI0K MHTETPUPOBAHNUS B IBOMHOM MHTErpaje
2 6 1 2my
[dx [ f(x, y)dy dy J (@, y)dx
* A
a0 2 , b. ¢ ¥
(10 @x? @ y? b, D={(xy 1BxB2  0@yH2}

2. Beraucauts ()

3. Berunuciuts

ﬂ(lez 3P +16x° )} )dxdy;
D

D:x=1,y=x2,y=.

4. BEIUUCINTE

BRI(x? + y)dxdy,
(D) D — MHO>XCCTBO TOYCK IINIOCKOCTH, OFpaHI/I‘IeHHOC JIMHUAMU

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

5. Haiitu nomanes Gpurypsl, orpaHi4eHHON JAHHBIMU JIMHUAMHU

y=3x, y=4e",y=3,y=4

. . ) P
6. Haittu Iomaas GUrypsl, OrpaHMYEHHON TUHUsAME VY =X, V' = 2be + 2
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8. Haiiti 06beM Tena, HoaydeHHOro BpamenueM Bokpyr ocu OY Gurypsl, orpannueHHOI

28



y=x39 y=]" x=0.

JIMHUSAMHN

9. HaiiTn 00b€eM Tela, oMydeHHOTo BpameHueM BOKpyT ocu OX Gurypsl, orpaHnueHHO

_ .2 > _
auHusIMu Y =X, VT =X
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KonTpoJsbHbIe padoTsl (IpUMepbI)

BapuaHT

1. Hoctpouts rpaduk: Y = 3€0s 2x
2. Haittn npenensr:

2 2
lim (5”) "'(5"'”) 1 Zlcos 2x X EXAxE2
n(#@ 2 2 llm .
1) (Sn) (5 + n) 62)‘2 0 hm 3 2
2) 0 3)2x B2x +x@2
; 1
hm\/i .1+x0052xx
2 Bxl
s lmﬁ il lim{x 1
4) n(x-l) 1+ xcosx 6) X X+
le xB0
2
y=5 x°,00x<2
=@3 x>2
3. UccnenoBaTh Ha HENIPEPHIBHOCTD U BHITIOJIHUTD YEPTEXK:
Bapuant

1. Haiit npousBouyto Vx:

y=arctg’ Im——=
) A

a) x+2 6)y:( x)
x

sin (x@12y)+— = Tx
B) y r)x:gcost’ y=€tCOSt

1
IH. arctgx B

» Haiit 1
f(x)=x"+
2
3. IlpoBecTu mosiHOE MCCIeI0OBaHUE M TOCTPOUTH Tpaduk X
Bapuanr.

7

Nel. Beraucnuth NpoM3BOIHYIO IO HAIIPABJICHUIO Y HAUTH MOJYJIb BEKTOPA I'PaIMEHTa JJIs

u=2xy+\JyV+7°

GbyHKIMN B TOUKE

A(6;9;1)

B HaIllpaBJICHUH, COCTABJIAIOIICM C OCAMU

KOOpAUHAT YTJIbI



Ne2. VccrenoBath Ha 9KCTpeMyM (YHKITAIO
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z=xy(1 @4x* @A4y) A5
Ne3, Z2=In(y Bx*)  x="sint,

Bapuanr
Boiuucnume:

1% dx
1o Jx B2,

dz
Y =C0Sl  Hajiry dt |
2
A(2x +1 Pln xdx
2.1
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sin3 3x 2x @1

2 4 | —— I'?
ﬂudx. 4. ] cos? 3x dx. 5, \/4 2x Bx

3. % x2 +4x

dx.

1. BblYMCIUTH UHTETPATIBIL:

+[2
xef
1 dx . jex Inx

+ dx

N300pa3uth 06sacTh UHTETPUPOBAHUS M U3MEHUTH MOPAJOK MHTETPUPOBAHUS B IOBTOPHOM
HHTErpae

0 N 250
Mde [/ pdy.
0

Boruncnuth miomanb GUrypbl, OrpaHMYEHHOW JIMHUSMH

y=20x, y=x
BapuaHT 3a1aHnii TPEHUPOBOYHOIO TECTA.
3apaun
y= arcctg%/; dv@?
1 yacrs 1. y=sinlnx, yi, yl 2.x 3.

y=3x*+xe,x =21x=0,1,
Ly B1?

4. Haiitu npousBoayio 77 :

_ .4 x@A3
y=3/sm arctg7x
a) x 6)y = X"

e +i=cos3x
B) X r) X =cost +sint, y =sint @A ¢cost

2
5. UccnenoBats Ha 9KCTpEeMyM f(x) = (x @3) " (x 5)_

6. HaliTu nHTEepBaibl MOHOTOHHOCTH X .
x’
flx)=__pl6x .
() 3 Ha OTpE3Ke ey
1
X =_
B TOUKE 2.

7. Haiiti HanbobI1Iee, HAMMEHbIIIee 3HAaYeHHE ()yHKITH

8. ITocTpouTs KacaTenbHy0 K rpaguKky GyHKIHH f(x) =3arccos x*

2 yacTtp 9. Haiitu npenensi:

33
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lim (3 + n)2 (2 + n)2

tg2x

X% +2x

lim tg5x
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n=E 2 2 ’ lim 2x llm N tg3.x
( + n) (1 n) 3 2
1) 2)xoe 3) 3x +5x +6x 4) =2
m

21
3 gyacthb

10, x @ 22
A .
y=piny, Bl<x<0
7l
28, x 80

10. HCCJ’IGI{OB&TB Ha HCTIPCPBIBHOCTD U BBLIMMOJHUTL YCPTCIK:

/(x)=
11. IIpoBecTH MOIHOE UCCIIEAOBAHUE U TIOCTPOUTH I'pauK 2 a4,
Kpurepun ouenkmn:
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- OIICHKA «3a4YTCHO» BBICTABJIIACTCA CTYACHTY, €CJIM OH PCryJIIPHO B TCUCHHUC CECMCCTPA NPCACTABIIAI
pelICHUA 3aaa4, BBIIIOJIHHWI IIOJHOCTBIO BCC 3aJaHMA KW KX 3alllUTHII, OTBETHB Ha BOIIPOCHI
nperogaBaTeiis,

- OIOCHKAa «HC 3a4TCHO» BBICTABIIACTCA CTYACHTY, C€CJIM OH HEPCTYJSIPpHO B TCUCHHC CCMCECTpa
OpeaACTaBIA PCIICHHUA 3a/a4d, BBIMMOJIHUII 3aJaHUd HC IMOJIHOCTBIO HIIN BOO6HI€ HE NPCACTaBJIAI
pa6OTLI Ha ITPOBCPKY, JOIMYCKACT CYHMICCTBCHHBIC HCTOYHOCTH B OTBETAX HAa BOIIPOCHI ITPCIIOAaBaTCIIA.

s mpoBeAeHHs TEKYIIEro KOHTPOJS 3HAHWN CTYACHTOB B JMCTAaHIMOHHOM (opmare B
paspaboTanubIx Kadenpoi «MaremaTtuka» OHJIAWH-Kypcax UMEIOTCS MPOMEXKYTOUHbIE (TIPOOHBIE)
TECTHI.

3.2. IIpomeskyTOUHAS aTTEeCTALMS

[IpomexyTouHas aTTecTanus - (3K3aMeH) MPOBOJIUTCS 110 OuiieTaM B YCTHOU dopMe.
Bpewmst nist moAroTOBKM OTBETA HA BOMPOCH! HE Oosee 45 MuH.

busner BKito4aeT TEOPETUUECKUN BOIIPOC U 334aUH.

KoMIiexTsl 3x3aMeHalMOHHbBIX OMIIETOB XpaHATCs Ha Kadeape «MaremaTtukay.
TunoBbie BapuaHThI OMJ1€TOB NPHJIATAIOTCS.

KommniiekT BonmpocosB

10 JUCUMITINHE «MaTeMaTHYeCKHH aHAJIH3)

AuddepenuuanbHoe ucuuciaeHue GyHKUMNA OTHOH MepeMeHHOH

[ToHsTHE IEpEMEHHOM BETUYMHBI U 00aCTH €€ U3MEHEHHSL.

MOHATHE (PYHKITMOHAIBHOW 3aBUCUMOCTH, KJIacCu(puKanust (pyHKIIUA.

Omnpenenenre ¥ TUIBI YUCIOBOU MOCIE0BATEIBHOCTH.

ITpenen YHCIIOBOMN MOCJIEI0BATENIBHOCTH. Apudmerndeckue orepanuu Haj

M0CJIEI0BATEIbHOCTIMHU.

5. VYcnoBus cynecTBOBaHHS KOHEYHOT'O IIpe/ielia YMCI0BOi MocieoBaTesibHOCTH (TeopeMbl Ko

u Beitepmtpacca).

Bropoii 3amedaTenbHbli Ipeaed.

7. Tlpenen dbyukuuu. Onpenenenus. ['eomeTpuueckas HHTEPIPETALHS TOHATHS MTpeeia QyHKITUH.

CaoiicTBa NpeeIioB.

beckoneuno manpie, 6eCKOHEYHO OOJbITHE (QYHKITUH.

IlepBblii 3aMedaTeNIbHBINA IIPEIEI.

10. beckoHeyHO MaJjble BEIMUMHBI. DKBUBAJCHTHbIE OECKOHEYHO MaJbIE U UX HCIIOIb30BaHHUE MIPU
BBIYHCIICHHUH TIpeieNioB. Tabuiia 5KBUBAICHTHBIX OECKOHEUYHO MAaJIbIX.

11. HenpepeiBHOCT, (YHKIIMM B TOYKE W Ha TpoMexyTke. OIHOCTOPOHHUE TMPEACIBI.
Knaccugukarus Touek pa3psiBa rpapuka.

12. CpoiicTBa (hyHKIIHI, HEIPEPBIBHBIX Ha OTpe3Ke (Teopembl Beitepmrpacca, bonbmano — Komm).

13. IIpousBonHas. ['eomerpuueckuii u puzndyeckuil CMbICI Ipou3BoAHON. KacarenbHas u HopMaib
K TUIOCKOM KPUBOIA.

14. Tabnuia MpOU3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHA.

15. CBs3b MEXy CYIIECTBOBAHUEM MTPOU3BOIHON (DYHKIIMU B TOYKE U HEMPEPHIBHOCTHIO (PYHKITUH
B TOU K€ TOYKE.

16. IIponsBoiHasE CyMMBI, IPOU3BEACHUS, YacTHOTO. [Ipon3BoIHAS CIIOKHOM U 0OpaTHON (QYHKITHH.

17. Tlpou3sBoaHas mapaMeTPUUECKU 3aJaHHON (YHKIINH.

bl

*

O *
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18.
19.
20.
21.
22.

23.
24.

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

S

= O 0~

PN R =

9.

10.
11.
12.
13.
14.

15.
16.
17.

[TpousBoaHas GyHKIMH, 3aJaHHON HESIBHO.

HuddepennrpoBanne CI0KHOM MOKa3aTEIbHON (HYHKIIUH.

Huddepenumpyemocts. Auddepennnan. I'eomerprudeckuii cMbIcn tuddepeHnuana.
[TpousBoaubie U MU depeHIanbl BHICIIMX TOPSIKOB.

OcHoBHbIe TeopeMbl uddepernnansaoro ncuncienus (teopema depma, Teopema Pors,
teopema Jlarpanxka, Teopema Komm).

IIpaBuino Jlonmrans.

Mpmuorounen Teitnopa u ero cBorictBa. @opmyia Teiinmopa. Ocratounsiii wieHn popmyisl Telmopa
B ¢opme Jlarpamxa u Ileano.

AcumnToThI rpadrka QyHKIHUH.

OxctpemyMm. Heobxoaumoe yciaoBue sKCTpeMyma.

JlocTaTouHbIe YCIOBUS SKCTPEMyMa.

Jocrarounoe yciaoBue Bo3pactanus (yObIBaHUS) (DyHKINH.

Haubonbiiee u HanMeHbIee 3HaYeHUS PYHKIIMH HA OTPE3KE.

BBITTyKIJIOCTH, BOTHYTOCTh, TOYKA Ieperuda. JlocTaTouHoe YCI0BHE BOTHYTOCTH (BBITTYKIIOCTH).
HeoOxonumoe ycnoBue Touku neperuda. Jlocratounoe yciioBue neperuoa.

OOm1ast cxema MoCTpOSHUsI U MccienoBaHus rpaduka QyHKIuu.

DOYHKIHUN HECKOJIbKHX NepeMeHHBIX

OmnpeneneHre ¥ TeOMETPUUYECKUI CMBICHT (DYHKIIMU IBYX EPEMEHHBIX.

JIuHuM ypoBHS (QPyHKIUH ABYX NEPEMEHHBIX.

YacTHble TpOU3BOAHBIE (PYHKIIMK HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPUUECKUN CMBICI
@DyHKIIMHN HECKOJIBKUX EPEMEHHBIX, TOHATHE MOJIHOTO AU depeHImana.
JuddepennrpoBanye ClI0XHbIX QYHKINN HECKOIBKUX EPEMEHHBIX.

ITpon3BoiHBIE BBICIIUX MOPSAKOB ()YHKIIMU HECKOJIBKUX NIepeMeHHbIX. CMelIaHHbIe
npousBoaHsie. Teopema IlIBapiia.

ITpouzBosHas PyHKIIMM HECKOJIBKUX MEPEMEHHBIX MO HANIPABJICHUIO.

[Ipon3BoHas 1O HANPABJIEHUIO U FPAIUEHT CKAJIIPHOIO MOJIS.

OKkcTpeMyM (QYHKIUN HECKOJIBKUX NTEPEMEHHBIX.

. HeoOxomumoe 1 1ocTatouHoe yciaoBUs SKCTpeMyMa (GYHKIUH JIBYX TEPEMEHHBIX.

HHTerpajsbHoOe HcUMCIeHue

[TepBooOpa3nas, HeoNpeneICHHBIN HHTErpall. TabmuIa OCHOBHBIX HHTETPAJIOB.

3aMeHa IEPEMEHHOIN U UHTETPUPOBAHUE 10 YACTSAM B HEOIPEEIEHHOM UHTErpalle.
WuTerpupoBanue ¢ moMOUIbIO MOABEACHUS 0T 3HaK Auddepennmana.

WHTerpupoBaHue palMoHaIbHBIX IPOOEH.

WNHTerpupoBaHue o 4acTsAM U 3aMEHA IEPEMEHHOM B OIPEACIICHHOM UHTETpale.
WuTerpupoBanie TPUrOHOMETPUIECKUX (DYHKINI, OCHOBHBIE IIPHEMBI.

HNHTerpupoBanne uppanuoHaIbHbIX QyHKITUH.

YHuBepcanpHas TPUTOHOMETPUYECKAs! [TOJICTAHOBKA.

OmnpeneneHHbIit HHTETpal U ero cBoricTBa. @opmyna Heiotona — JleiOnura.

[TpunoxeHus onpeaeieHHOr0 HHTErpalia K peieHHI0 TeOMETPUIECKUX U (PU3UIECKUX 3a71ay.
Boruncnenue mioniaaen ¢ moMoIbko oNnpeAeeHHOro HHTerpaa.

Brruncnenue niuomaan U ATUHBI KPUBOM, 3aJaHHOW YpaBHEHUSIMU B ITapaMeTpuiecKoii hopme.
Brruncnenue niomaau KpuBOJIMHEHHOTO CEKTOPa B OJSPHBIX KOOPAMHATAX.

Bbrluncnenne 1uiomaned B OPSAMOYTOJNBHBIX U MOJAPHBIX KOOPAMHATAX C  IIOMOUIBIO
OIIPEAEIEHHOIO NHTETpaa.

Boruncnenue JIMHBI 1yTH € TOMOIBIO ONPEEIEHHOT0 HHTEerpaa.

Brruncnenue 1imHel Jyru KpUBOH, 3aJaHHOM ITapaMeTPUIECKU.

Brruncnenue o6beMa Tena BpalieHus ¢ TOMOIIbIO OMPeIeICHHOTO HHTErpaa.
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18. Bpluncienue mionaau NOBEPXHOCTH TeJla BpaIllCHUsL.

19. HecoOGcTBeHHbBIE HHTETPajIbl IEPBOTO U BTOPOTro TUra. [[IOHATHS CXOAUMOCTH U PACXOAMMOCTH
HECOOCTBEHHOT'O MHTErpaa.

20. HecoOcTBEeHHBIE MHTETPAIBI OT PA3PBIBHBIX (YHKITHH.

TunoBbie BApUAHTHI OUJIETOB
o JucHuIuinae «MaTeMaTHYeCKHii aHAJIN3»

MHWHUCTEPCTBO OBPABOBAHUS 1 HAYKU POCCUIMCKOM ®EJEPALIMN
OEJIEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXJIEHWE BBICIIEI'O OBPA3OBAHU A
«MOCKOBCKHMM MOJUTEXHUYECKUHA YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

dakynbTeT 6a30BBIX KOMIETEHIIHH, Kadenpa «MaTtemaruka

Jucrumanaa «MaTeMaTHdeCKUi aHaIu3)

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BAJIET

1. TlepBooOpa3Has, HeonpeaeaeHHbIH HHTErpall. TabauIa OCHOBHBIX HHTETPAJIOB.

i dx
2. BbluucnuTh HeonpeaeneHHblil uaterpan &5 Ex +/5kx

3. Haiitu rpaguent pynkuuu = =V \/E srouxe Mo(1,4)

4. VYxaxuTe, KaKOW U3 HECOOCTBEHHBIX MHTETPAJIOB SIBJISCTCS CXOISIITMCS
xdx, B,
1

1

_
Phox® dx
I .

5. HaiiguTe SKCTpEeMyMBbI U TOYKH Tiepernda pyHkuuu V = (v Al)e™

YTBepxkaeHo Ha 3acenannu kadeapbl mareMatuku « 03» 05 2025 r., mpotokon Ne 10

W.o. 3aB. kadenpoit H.B. Bacunnena / /

MMHUCTEPCTBO HAYKH 1 BBICILIEI'O OBPA30BAH S POCCUIMCKOM ®EJIEPAIINN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YUPEXJIEHUWE BBICHIETI'O OBPA3OBAHUA
«MOCKOBCKHUI NOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

@akynbTeT 6a30BBIX KOMIETEHIIHH, kagenpa «MaTemMaTHKa»
O6pa3zoBarenpHas nmporpamma 15.03.03 «IIpuknagnas MexaHuka
Kypc 1, cemectp 2

IK3aMeHANNOHHBIN OmjteT Ne 1

1. HecoOcTBeHHBIE HHTETPAJIbI IEPBOTO ¥ BTOPOro THUMA. [IOHATHS CXOAMMOCTH U pacX0JUMOCTH

HECOOCTBEHHOT'O MHTETpaa.
2. Hait TH MPOU3BOIHYIO
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(GyHKIMH, 3alaHHON TTapaMeTPUUECKU
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2
z = xz ; + y +2 .
3. I/ICCJ'ICI[OBaTb Ha OKCTPEMYM (bYHKHI/IIO X Y
.6

.
3sin? x cos xdx
4. BbIYUCIUTH OIPENENCHHBIA UHTETpAl 0 .

5. Haiitu 06beM Tena, oaydeHHOro BpareHneM Bokpyr oc OX gurypsl, orpaHuueHHOI

_ 3 _ _
muausmu Y =X, ¥ =1, x=0

YTBepxkaeHo Ha 3acenanuu kadenpsl matematuku « 03» 05 2025 r., mpotokoin Ne 10

WN.o. 3aB. kadenpoii H.B. Bacunresa / /

Ji1s ipoBeieHus TPOMEKYTOYHOTO KOHTPOJIS 3HAHHUM CTYJEHTOB B JUCTAaHIIMOHHOM (opmare

B pa3paboTaHHBIX Kadeapoi «MaTeMaTHKay OHJIAMH-KypcaX UMEIOTCS UTOTOBbIE TECTHI.
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