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1. Henn, 3a0a4m ¥ IVIaHUPYeMble Pe3yJbTaThbl 00y4eHHs 110
AUCHUILINHE

K OCHOBHBIM ye1sim OCBOCHUS TUCIUILTHHBI «MaTeMaTHUECKUI aHAIN3) CIIEAYEeT OTHECTH:

- BOCIIUTAHHUE Y CTYJCHTOB O0IEH MaTeMaTHu4eCKON KyIbTYpHhI;

- MpUOOPETEHHE CTYICHTaMH [IMPOKOT0 KPyra MaTeMaTHYeCKIX 3HAHUH, YMCHHIA U HABBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYACHTOB K MHIYKTUBHOMY H JI€AYKTUBHOMY MBIIIJICHUIO HAPSIY
C pa3BUTHEM MaTEMAaTHYECKON UHTYUIINH,

- YMCHUC CTYACHTAMU PAa3BUBATh HABBIKU CAMOCTOATCIIbHOI'O U3YUCHUS y‘IGGHOfI u HaquOﬁ
JUTEPaTyphl, COACPIKAIICH MATEMAaTHIECCKUE CBEJICHHSI U PE3YJIbTAThI;

- IOATOTOBKY CTYACHTOB K ACATCIBbHOCTH B COOTBCTCTBUHU C KBaHH(I)HKaHHOHHOﬁ XapakKTepu-
CTHKOU OakasiaBpa 1o HarpaBJICHUIO, B TOM YHCIIe JOPMHUPOBAHUE YMEHHH HCITOJIb30BaTh OCBOCHHBIC
MaTeMaTHYECKHUE METOJIbI B TPO(EeCcCHOHANLHON IeATETHPHOCTH.

- IOATOTOBKY BHICOKOKBATU(UIIMPOBAHHBIX KaJPOB, BOCTPEOOBAHHBIX B YCIOBUSX U (PPOBOI
TypOYJIEHTHOCTH U BBICOKHX TEXHOJOTHUYECKUX PUCKOB COBPEMEHHON ITU(PPOBON IKOHOMHKH.

K oCHOBHBIM 3a0auam OCBOCHHS TUCIUILTHHBI «MaTeMaTHUeCKUI aHATN3)» CIIEAYeT OTHECTH:

- OCBOCHHE CTYJCHTaMU OCHOBHBIX MTOHATHH, METOJI0B, (POPMHUPYIOIIUX OOIIYI0 MaTeMaTH4e-
CKYIO MOJIFOTOBKY, HEOOXOIUMYIO JIJIsl YCIICITHOTO PEIICHUS IPUKIIAIHBIX 3a/1a4;

- ¢opMUpOBaHUE y CTyJeHTa TpeOyeMoro Habopa KOMIICTCHIIUN, COOTBETCTBYIOIIUX €r0
HAIPABJICHUIO TIOJATOTOBKU M 00ECIICUMBAIOIINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/a.

OO6yuenue no nucuuiuinHe «MaTemMaTuuecKuil aHaau3y» HampaBieHo Ha GopMupoBaHue y oOydaro-
X cs cyeayromux komrereHui B coorerctBun ¢ ®I'OC 15.03.05 mo HanpaBieHUIO OATOTOBKA
15.03.05 KoHCTpYKTOPCKO-TEXHOIOTHUECKOE 00ecledeHre MAaIlMHOCTPOUTENbHBIX MPOU3BOJCTB,
npoduis «KOMITBIOTEpHOE MPOCKTHPOBAHUE 000PYIOBAHUS U ITPOU3BOJICTBY, YTBEPKIACHHBIM TIPH-
ka3oM MunucTtepcTBa oopasoBanus u Hayku Poccuiickoit @enepannu ot 17.08.2020 Ne 1044:

Koa v HaumMeHoBaHHe KOMIIETEH N

NHaukaTopbl J0CTHKEHUST KOMITe-
TeHLHH

VYK-1. CriocobeH ocymecTBIATh MOUCK, KpU-
TUYECKUH aHajdW3 WM CHHTE3 HWH(OpMaIHnH,
MPUMEHSATh CUCTEMHBIN MOAXO0J JUIs pEeIeHHS
MOCTABJICHHBIX 3a/1a4

NVYK-1.1. Amanusupyer 3a1auy, BbIIEIAS €€
0a30BbIE COCTABJIAIOLIUE

NVYK-1.2. OcymecTBisieT NOUCK, KpUTHIECKH
OILICHUBAeT, 00001IaeT, CUCTEMATU3UPYET U

parXupyeT HHPOPMALIUIO, TPEOYEMYIO JUIs
peleHns TOCTAaBJICHHOM 3a/1auun

NVYK-1.3. PaccmaTpuBaeT u npeajgaraer pa-
[IMOHAJIbHBIE BAPHUAHTHI PELICHUS IOCTaBJIECH-
HOM 3aj1au¥l, UCIOJIb3Yysl CUCTEMHBIN MOAXO],
KPUTHUYECKH OLIEHUBAET UX JIOCTOMHCTBA U
HEJOCTaTKU

2. MecTO IMCUHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl

JucuumnirHa oTHOCUTCS K o0s3arenbHO yactu Gnoka b1: Moayns «Marematuueckue U ecre-
CTBEHHO-HAyUYHBIE TUCIUIUIMHBD.
Jucuumninza 6azupyercs Ha cienyoueil, IpoiAeHHON AUCIUITTHE:

- TUHelHas anredpa.
Juctummza «MaTemMaTH4ecKUid aHaIN3» JIOTHYECKH CBsI3aHa C MOCIEAYOINUMU AUCIUTIIIMHAMM:
B obsazamenvrou wacmu:

- (husuka;



- DIIEKTPOTEXHUKA U 3JICKTPOHHKA;

- TUIPOITHEBMOABTOMATHKA U THIPOIPUBO;

- TEOpETHYECKAasi MCXaHUKa,

- COINPOTHBJICHHE MaTePHAJIOB;

- OCHOBBI aBTOMATHU3UPOBAHHOTO TIPOCKTUPOBAHUSI U3/ICIHIA ¥ ITPOIIECCOB;

- TEOpHsI MEXaHH3MOB U MAIlIHH;

- “H(GOPMALMOHHbIE TEXHOJIOTUH;

- TeXHUYECKasi TUArHOCTHKA M HaJISKHOCTh 000PyJOBaHUS;

- MCXAaTPOHHBIC TCXHOJIOTHYCCKUC CUCTCMBI.
B uacmu, popmupyemotui yuacmuuxamu oopazoeamenbHblX OMHOUEHUIL:

- poOOTHI U pOOOTOTEXHHUUECKUE YCTPOUCTBA,

- pacyeT TEXHOJOTHYECKOro O0OpYIOBAHUS OTPACIM C MPUMEHCHHUEM IPHKIATHBIX IMPO-
rpamu;

- KOMIIBIOTEPHBIH aHAIN3 M ONTUMH3ALHS JIEMEHTOB KOHCTPYKLIHUIA.
B uacmu snexmueHux OuCYunium:

- IPOSKTUPOBAHNE TEXHOJIOTHYECKUX IIPOIIECCOB OTPACIH C UCTIOJIb30BAaHUEM CPEJICTB aBTO-
MaTu3aluu.

3. CTpyKTypa U cojep:KaHue TUCUUIIIHHBI

OO61mas TpyA0eMKOCTh AUCHHUILIMHBI COCTaBIsET 4 3aueTHbIE eIUHULBI -144 yaca.

3.1. Buabl yueOHoii padoThl H TPYA0EMKOCTh

n/n Buj yueoHoii pa6oTni Koauuecrso CemecTtp 2
4yacos
AyIMTOpHBIE 3aHATHS 72 72
B Tom umncie:
Jlexumn 18 18
1.
CeMuHapckue/mpakTHUECKHUE 3aHATUS o4 o4
2.
JlaGopaTopHbIe 3aHATHS - -
CamocrosiTeibHas padora 72 72
IIpoMe:kyTOoUHasI aTTECTALUSA
3K3aMEH ) C)
Hroro 144 144




3.2. TemaTrnuyeckuii mJIaH U3y4YeHUs TUCHUTTIHMHBI

n/n

Pa3zgeanl/TeMbl

Jucunnanab

TpynoeMKoOCTb, Yac

Bcero

AyauTopHasi padora

Jlexknuum

Cemunapckue/
TPAKTHUECKUEC 3a-
HATUA
[TaGopaTopHbIe 3a:
HATUA

[IpakTnueckas

IIOoArOTOBKa

CamocrosaTeJbHas
paGora

Pa3znen 1. JuddepenunanbHoe uc-
yncjaenne GyHKI Ui OTHOM NepeMeH-
HOI.
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Yucnosas nociie1oBaresibHOCTh. [Ipe-
JIeJ1 YACIIOBOM MOCIeA0BaTEIbHOCTU U
ero cporictsa. [IpaBuia nmpenenbHOro
nepexona. Oynkuus. [penen Gpynk-
. TeopeMsbl 0 Tipenenax QyHKIHH.

Brimaua 3amaauii PI'P Ne 1 mo marema-
TUYECKOMY aHAIU3Y.

1.2

IlepBblif 1 BTOPOIi 3aMeyaTesIbHbIC
npeensl. beckoneuHo manble u 6ecko-
HEYHO OOJIbIINE BETMYNHBI. DKBUBA-
JICHTHbIE OECKOHEYHO MaJIbl€ BEJIHU-
yuHbl. PackpeITHE HEOIIPEIEIEHHO-
CTEH pa3HOro THUIIA.

1.3

HenpepsiBHOCTH (DyHKIIUI B TOUKE U
Ha npomexxyTke. OTHOCTOPOHHHUE TIpe-
nenbl. Touku pa3pbiBa QyHKIUH, UX
KITacCH(pUKaIHS.

14

[TpousBoanas ¢pyukuuu. ['eomerprye-
CKUH Y MEXaHUYECKHI CMBICI MPOU3-
BoaHoOM. [IpaBuna quddepennupona-
HUS U QOPMYJIbl BBIYUCTICHUS TIPOU3-
BOJHBIX. Tabnuia npon3BOAHbBIX OC-
HOBHBIX 3JIEMEHTAPHBIX (QYHKITH.
Texnuka nugpdepeHupoBaHus

1.5

Huddepennman. [Ipoussoansie n qud-
(depeHIambl BICHIMX MOpaakoB. [Ipu-
OJM)KEHHBIC BBIYMCIICHHS C TIOMOIIIBIO
Qg depeHImaos.




1.6

IIpaBuno Jlonurans. ®opmyna Teit-
nopa. Pa3no)keHns OCHOBHBIX JIEMEH-
TapHbIX GyHKUIUH 1o Gpopmyne Tei-
nopa. [IpubnuxeHHbIe BBIYUCIEHUS C
nomoInbio Ghopmyssl Tewmopa.

1.7

OcHoBHBIE TeopeMbl nuddepeHImatb-
HOTO UCUUCIICHUSI. MOHOTOHHOCTb
dbyHKIMH, SKCcTpeMyMbl. HeoOxomu-
MBI€ ¥ IOCTATOYHBIC YCIOBHSI MOHO-
TOHHOCTH, JIOKAJILHOT'O SKCTPEMyMa.
HccnenoBanue BBITYKIOCTH rpaduka
¢dbyakuun. Touku neperuoa.

1.8

OO6mas cxema uccieaoBanus yHKIIU
U ocTpoeHus ee rpadpuka. CBoHCTBa
(byHKIUH, HEPEPBIBHBIX HA OTPE3KE.
HawubGobiiee 1 HauMeHbIIee 3HAYCHUS
(GyHKIIMU Ha OTpE3Ke.

CamocrosrenbHas pabota Nel Ha ce-
MUHape 1Mo PYHKIHUSIM OJTHOH Tepe-
MEHHOU

Pa3znen 2. @yHKIUA HECKOJIBKHX
nepeMeHHbIX.

24

12

2.1

[Ipenen u nenpepbiBHOCTH. OCHOBHBIE
CBOICTBA HEMPEPHIBHBIX (PYHKIIHIA.
YacTasie npousBoHbie. [TomHblil nud-
bepennuar.

Boigaua 3aganuit PI'P Ne 2 no ¢ysk-
LMSIM HECKOJIBKMX IIEPEMEHHBIX

2.2

[Tpou3BoHBIE CIOXKHON (DYHKITNHU HE-
CKOJIbKUX MepeMEHHbIX. YacTHbIE TIPO-
M3BOJHBIE U AU PepeHIInanbl BRICIINX
nopsnkoB. Teopema lIBapua. [Ipons-
BOJ[HAs 110 HANPABIICHUIO. [ pasneHt.

2.3

DKCTpeMyM (PYHKITUU HECKOJIbKHX TIe-
pemeHHbIX. HeoOxonuMmele u gocra-
TOYHBIE YCIIOBUS IKCTPEMyMa.

CamocrositensHas padora Ne2 Ha ce-
MUHape M0 PYHKIHUSIM HECKOJIbKUX T1e-
PEMEHHBIX

Paznen 3. UnTerpajbHoe ucumciie-
HHE

58

24

28

3.1

[TepBoobpaznas. HeonpeneneHHbIii
MHTETpaJl u ero cpoiictea. Tabnuma




MHTETPaJIoB OT OCHOBHBIX AJIEMEHTAp-
HBIX QyHKIMA. MeTon Hemocpen-
CTBEHHOT'O MHTETPUPOBAHUSL.

Brimaua 3amanuit PI'P Ne 3 o unre-
rpaIbHOMY HCUYHCIICHUIO

WHTerpupoBaHue ¢ TOMOIIBIO 3aMEHBI
MIEPEMEHHOM, MOABEICHUEM TI0]T 3HAK
nuddepennurana. MeToa UHTETpUpPO-
BaHUS 110 YaCTSIM

3.2

HuTerpupoBanue palioOHAIBHBIX APO-
Oeii UHTErpUPOBAHNE HEKOTOPHIX BU-
JIOB HPPAIMOHAIBHBIX U TPUTOHOMET-
pUYECKUX (HYHKIIHA.

3.3

3anauu, IPUBOIAIINE K TIOHSATHIO
omnpenenenHoro nHterpaia. CoiicTa
ornpeneneHHoro narerpaina. ®opmyia
Hrrorona-JleliOnuna. 3amena nepe-
MEHHOHM M MHTETPUPOBAHUE I10 YaCTIM
B OTIPE/ICIICHHOM HHTETrpaie

3.4

[TpunoxeHus onpeaeIeHHOTO HHTe-
rpajga B TeOMETPUHU M MEXaHUKE (BBI-
3.5 | uncnenue muomaaAeH nIockux Guryp, 8 0 4 0 0 4
JUTMHBI KPUBOM, 00bEMOB, TIJIOIIAIeH
MTOBEPXHOCTH).

HecobcTBeHHbIE MHTErpalIbl IEPBOTO U
BTOPOT'0 pOJa, UX CBOMCTBA.

3.6

3anauu, NPUBOJISALINE K KPaTHBIM HH-
TerpajaM. JIBOMHONU U TPOMHOW MHTE-
rpaJibl, UX CBOMCTBA. Beruncnenue
3.7 | ABOWMHBIX HHTETPAJIOB CBEACHUEM K 10 0 6 0 0 4
NOBTOPHBIM. ['eomeTpuueckue u pusu-
YEeCKHUE NMPUIIOKEHUS KPATHBIX UHTE-
rpasioB. KOHTpoJIbHOE TECTUPOBAaHKE

Uroro | 144 18 54 0 0 72

3.3. ConepxaHue pa3aejioB IUCHUILINHBI

BBeaenue

Hpe)]MeT, 3aga4u U COACPKAHUEC NUCHUITIINHBI. OCHOBHBIC 3TaIbl PasBUTUA TUCHUIIIIMHBI.
CprKTypa Kypca, €ro MCCTO U pOJIb B IIOATOTOBKE 6aKaJ1aBpa, CBA3b C APpYIr'UMHU JUCHUTIIIMHAMU.

Paznea 1. ludgdepennnanbHoe ucuucjiaeHne GyHKuui 0JHOMH nepeMeHHOoi

Tema 1. YucnoBas nocnenoBarenbHOCTh. [Ipenen 4nciioBoil MOCIEAOBATEILHOCTH U €r0
coiictBa. @ynkuus. [loctpoenue rpadguxos ¢pynkuuit. Ilpenen ¢pynkunu. OCHOBHBIE TEOPEMBI O

8



npeznenax ¢pyHkuuu. [lepBoiit 1 BTOpoii 3aMedatenbHble npezensl. CpaBHeHHEe OECKOHEYHO MalbIX U
0eCKOHEYHO OOJBIINX BEIMYMH. DKBHUBAJICHTHBIE OECKOHEYHO MaJjible BEIHUNHBI.

Tema 2. HenpepbIBHOCTh (PYHKITUI B TOUKE U HA IPOMEXYyTKe, ToukH pa3pbiBa GyHKIIUU, UX
kiaccudukanus. AcCUMOTOTH rpadrka GyHKIIUU, UX KIacCHUpUKAIIHS.

Tema 3. IlpousBognas ¢ynkmuu. I'eomerpuyeckuii 1 (GU3NIECKUN CMBICI TPOU3BOIHOM.
[TpaBuia nuddepenupoBanus U HGOPMYIIbI BHIYUCICHUS POU3BOAHBIX. Tabiuniia mporu3BOAHBIX OC-
HOBHBIX 3JIeMEHTapHBIX (QYHKIMIA. Beranciaenne npon3BoAHbBIX (PYHKIUH, 3aJaHHBIX Pa3InIHBIM 00-
pa3om.

Juddepennnan. [IpousBoansie u quddepeHrais BRICIUX TOPsaAKoB. [IpuOamKkeHHbIe BbI-
YUCJICHUS C TOMOIIBI0 TU(depeHITHATOB.

Tema 4. IIpaBuno Jlonutana. ®opmyna Teinopa. PackpbiTue HeonpeaeneHHOCTEN pa3iny-
HOTO TUIA. Pa3noskeHre OCHOBHBIX dIeMeHTapHbBIX QyHKIH 110 hopmyne Teitnopa. [IpubanxeHHbIe
BBIUMCIICHHSI ¢ TOMOIIBIO opMyibl Teinopa.

Tema 5. OcHoBHBIE TeopeMbl AU(HEepPEHIINATLHOTO UCUUCICHUSS. MOHOTOHHOCTh (PYHKIINH,
SKCTpeMyMbl HeoOX0tuMbIe 1 10CTaTOYHBIE YCIOBHS MOHOTOHHOCTH, JIOKAJIbHOTO 3KcTpemyma. Mc-
CJIeIOBaHME BBITYKJIOCTH Tpaduka pyHkuun. Touku nepernda rpaduka GyHKIUM.

OOmast cxema uccienoBanus GyHKIIMU U IOCTpoeHus ee rpaduka. CBoiicTBa QyHKIMIA, He-
pephIBHBIX Ha OTpe3ke. HanbombIiee n HauMeHbllee 3Ha4eHus PYHKIUN Ha OTPE3Ke.

Pazpnen 2. Iudpepennuaibaoe ucunciaeHne GyHKIMA HECKOJIbKUX MepeMeHHbIX

Tema 1. @yHKIIMN HECKOJIBKHUX IIEPEMEHHBIX. JINHUYU U IOBEPXHOCTH ypOBHs. YacTHBIE IPOU3BO/-
Hble. [Tonnplii quddepenunan. I[IponusBoaHbIe CIOXHON QYHKIIMHM HECKOIBKUX NEPEMEHHBIX.
YacrtHble mpon3BoaHbIE U Au(QepeHnnansl BRICIUX mopsaakos. Teopema IlIBapia.

Tema 2. [IpousBonnas no HampasieHuto. I'paguent. KacatenbHasa k kpuoi. KacarenpHas
IUIOCKOCTh M HOpMaJlb K ToBepxHOcTH. Popmyna Teitnopa. DkctpeMyM (QyHKIIUN HECKOJIBKUX IIe-
peMmeHHbIX. Heo0XoauMble U 10CTaTOYHBIE YCIIOBUS SKCTPEMYyMaA.

Pa3nen 3. UnTerpanbHoe ucHucjieHue

Tema 1. IlepBooOpaznas. Teopema cyiiecTBOBaHHs HeolpeaeeHHoro nuTerpaia. Heonpe-
JICJIEHHBIN UHTETpall ¥ ero cBoiicTBa. Tabyniia HHTErpasoB OT OCHOBHBIX JIEMEHTAPHBIX (PYHKIIMH.
MeTtoa HeEnmocpeICTBEHHOTO MHTETPUPOBAHMS.

MeTo1bI THTETPUPOBAHUS C IOMOILBIO 3aMEHbI IEPEMEHHOM, OIBEICHHEM 0] 3HaK TuddepeHiu-
ana. MeToq MHTErpupOBaHUS 110 YaCTSM.

HHuTerpupoBanue panyoHaibHbIX Ap0oOel, HHTErpUPOBaHUE HEKOTOPBIX BUJOB UPPALIMOHATIBHBIX U
TPUTOHOMETPUUYECKUX (YHKLUH.

Tema 2. 3agaun, NpUBOAAIINE K IIOHATHIO OTIPEIeIEHHOT0 HHTerpaia. OnpeaeneHHbIi HHTe-
rpaj, ero CBOMCTBa. Y CIOBHS MHTErpUpyeMOCTU. MIHTerpan ¢ nepeMeHHBIM IIPEIEIoM UHTETPUPO-
Banusi. opmyna Hetotona — JleiiOnuiia. 3amMmeHa nepeMeHHOM B ONpeIe]ICHHOM UHTETpaJie.

[TpunoxeHus onpeneneHHOro HHTErpajia B FTeOMETPUU U MEeXaHUKe (BBIYMCIIEHUE TUIoaiei
IUIOCKUX (QUTYp, AJIMHBI KPUBOH, 0OHEMOB.

Tema 3. HecoOCcTBeHHBIE MHTETPAIbI MIEPBOTO U BTOPOro poja (1Mo 0eCKOHEYHOMY MpoMe-
KYTKY, OT HEOIPaHUYEHHbIX (PYHKIINNA HA KOHEUHOM ITPOMEKYTKE), UX CBOMCTBA.

Tema 4. 3agaun, npuBOAAIINE K KPaTHBIM MHTErpasiaM. [[BOHHOM U TPOWHOW MHTETpaIbl, UX
cBoricTBa. [IpaBuia BEIYKMCIIEHNS IBOWHBIX HHTETPAJIOB.

3.4. TemaTuka NpPaKTHYeCKUX 3aHATHUIH MO JMCHUIINHE
«MaTeMaTH4YeCKNH aHATU3»

Ne Tema 3auaTHA
n/m




Pa3nen 1. DiieMeHTBb MATEMATHYECKOI0 AHAJIM3A.

Uucnosas nocneaoBaTeabHOCTh. [Ipenen 4nciioBoi MOCIEA0BATENbHOCTH U €r0 CBOW-
ctBa. [IpaBuna npenensHoro nepexona. ®yukmus. [penen pyakuun. Teopemsl o pene-
nax ¢ynkuuu. [lepBblii 1 BTOpoii 3aMedaTesIbHbIE TPEAeIbl.

2 CpaBHeHHEe O€CKOHEYHO MalIbIX M 0ECKOHEYHO OOJIBIINX BEJIMYUH. DKBUBAJICHTHbIE Oec-
KOHEYHO MaJIble BEJTMYUHBI.

3 PackpeiTre HeonpeaeneHHOCTe!H pa3INyHOro TUIA

4 HenpepbIBHOCTh QYHKITNI B TOUKE U Ha TpoMeEKyTKe. OAHOCTOpOHHME TIpeAesbl. Touku
paspsiBa pynkuuu. [lpumepsl pemenus 3agau

S) [TpousBonnas pynkuuu. Ilpasmia guddepenunpoBanust u GOpMyIIbl BEIYUCIECHUS MTPO-
n3BoHBIX. Texuuka nuddepennupoBanus

6 HuddepenunpoBanue o0paTHbIX QyHKIMHA, (HYHKIMNA, 3aJaHHBIX HESIBHO, ITapaMeTpuye-
ckH, JorapupmMuueckoe qudepeHnrpoBaHne

7 Huddepennman. I'eomerpuaeckuii cmpicn auddepennuana. [IponsBoanusie u quddepen-
[IHAJTBI BBICHIMX NMOPAAKOB. [IpnbnmkenHbIe BBIYUCICHUS C TOMOIIBI0 auddepeHnnaios.

8 [IpaBuno Jlonurana. @opmyna Teisopa. PackpbiTe HEONPENENIEHHOCTEN pa3IuyHOTO
Tumna. Pa3ioeHusi OCHOBHBIX 3JICMEHTAPHBIX QYHKIHH 110 Gopmyse MakiiopeHa.

9 [TpubnmxeHHbIe BBIYMCIEHUS ¢ TOMOIIBI0 Gopmyrsl Teitnopa.

10 | INomHoe nccnenoBanne GyHKIUH U mocTpoeHue rpadukos. [Ipumepsl

11 | IlonHoe uccnenoanue GyHKIUN U ocTpoeHue rpagukos. [Ipumeps! (po1omKeHHe)
CamocrositenbHas padora Nel Ha ceMuHape 110 QyHKIMSIM OAHON EPEMEHHOM

12 | Pa3nen 2. ®yHKIMH HECKOJIbKHX NepeMeHHbIX. JINHUU U TOBEPXHOCTH YpOBHA. YacT-
HBIC TIPOU3BOJIHBIC M JU(PepeHIIra MepBOro NOpsIKa.

13 | lonusiii quddepennuan. IlpousBogubie ciaoxHoi ¢yHkuuu. [IponsBoanas GyHkuuu,
3aJlaHHOM HesBHO. YacTHBIC MPOU3BOIHBIC U AU(PPEPECHIIHATBI BBICIINX MOPSAKOB. Teo-
pema IlIBapia.

14 | IlpousBoanas o HanpasjieHuro. [ pagueHr.

15 | DkcrpemyM QYHKIMH HECKOJIBKUX TIepeMeHHBIX. He00X0IuMBbIe ¥ JOCTATOYHBIC YCIIOBHS
JKCTpeMyMa.

16 | CamocrosiTenbHast padoTa Ne 2 Ha ceMuHape M0 PYHKIMSAM HECKOJIbKHX NepeMeH-
HBIX

17 | Pa3nen 3. UHTerpajbHoe HCUNCTIEHHE
IlepBooOpaznas. HeonpeneneHHblit HHTErpal U €ro cBOMCTBa. MeToj HeHmOoCpeCTBEH-
HOT'O WHTETPUPOBAHMSL.

18 | UnTerpupoBaHue ¢ MOMOIIBIO 3aMEHBI IEPEMEHHOM, M0IBEICHUEM 0] 3HaK AuddepeH-
rasia. MeToi HHTeTpUPOBAHUS 110 YaCTSIM

19 | UnTerpupoBanue paroHaIbHBIX IpoOel, HHTErpUPOBaHUE HEKOTOPBIX BHJIOB UPPALIUO-
HaJIbHBIX (PYHKINN

20 | MHTerpupoBaHne TPUTOHOMETPHUECKUX (DYHKIIMH.

21 | BoruucieHue onpeaesneHHbIX HHTerpaioB o gopmyne HeroTona-Jleiitbnuna. 3ameHa me-
PEMEHHOI U HHTETPUPOBAHKE TI0 YACTSIM B OTIPE/ICTICHHOM WHTETpaje.

22 | IlpunoxeHust ONpeIelIEeHHOTo HHTerpajia B FTeOMETPUM U MeXaHHUKe (BBIYMCICHUE MJIO0MIa-
neil mnockux Guryp, JUIMHBI KPUBOH).

23 | [IpunoxeHust ONpeielIeHHOr0 HHTErpajia B TeOMETPHH U MeXaHUKe (BbIYUCIEHHE 00be-
MOB, IIJIOMIA/ICH TTOBEPXHOCTH).

24 | HecoOGCTBeHHbIE HHTETPAJIBI IEPBOTO U BTOPOT'O POJIA, UX BHIYMCIICHHUE.

25 | 3ajaum, MPUBOJAIINE K KPAaTHBIM MHTErpasiaM. Beranciiennue JBOWHBIX WHTETPAIOB CBE-

JICHUEM K MOBTOPHBIM. 3a/1a4il Ha M3MEHEHUE MOPSIKa HHTETPUPOBAHUS B JBOWHOM HH-
Terpasie
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26

I'eomeTpuueckue u puanvecKkre NPUIOKEHHUS KPAaTHBIX HHTETPaJioB, IPUMEPHI BBIYHCIIE-
HUSL

27

KonTponbHOe TecTupoBaHue 1o Kypcy.

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIeYeHne

4.1. HopmatuBHbie 10kyMeHTHI 1 'OCThI

®OI'OC 15.03.05 no nampasinenuto noaAroToBku 15.03.05 KoHCTpyKTOPCKO-TEXHOJOTMYECKOE
obecreueHrne MallTuHOCTPOUTEIHHBIX IPOU3BOCTB, MPOPIITL « KOMITBIOTEpHOE MPOCKTUPOBAHUE
000py0BaHus U MPOU3BOCTBY, MpUKa3 MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoii ®e-
neparuu ot 17.08.2020 Ne 1044.

AxkanemMudeckuid yueOHbIN 1aH 1o HanpasieHuto moarotoBku: 15.03.05 Koncrpykropcko-Tex-
HOJIOTHYECKOE 00ecleYeHrne MaIIMHOCTPOUTENBHBIX Mpon3BoaAcTB. [Ipodwmis: Kommnbroreproe
MIPOEKTUPOBaHUE 000pyAoBaHUs U Tpon3BoACcTB. Dopma oOyuenus — ounas. 2026.

Vka3 [Ipesunenta Poccuiickoit @enepaunu ot 01.12.2016 Ne 642 «CrpaTeruu HayqYHO-TE€XHOJIO-
radeckoro pazButusa Poccuiickoit @eneparum».

[Tpuxa3z MunuctepcTBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O0 yrBepxkaenun lopsiaka mpuMeHEHHUs OPTaHU3alUSIMU, OCYIIECTBISIOMUMU 00pa30BaTelb-
HYIO JESTEIBHOCTD, JIEKTPOHHOTO OOYYEHHUsI, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI
IpU peain3anuu 00pa3oBaTeNbHBIX IPOrPaMM.

4.2.  OcHoBHasi IuTEpaTypa

®uxtenronsy, I'. M. OcHoBbI MaTemaTn4eckoro aHanmsa. Yactb 1 : y4ebHuk gns Bysos / . M. Ounx-
TeHronbl. — 18-e n3a., crep. — CaHnkt-lNetepbypr : JlaHb, 2026. — 448 c. — ISBN 978-5-507-
55976-3. — TeKCT : aneKTPOHHbIN // J1aHb : aneKTpoHHO-6ubnuoteyHas cuctema. — URL:
https://e.lanbook.com/book/512293

®uxteHronsu, I'. M. OcHoBbI MaTeMaTMyeckoro aHanmnsa. Yactb 2 : yuebHuk ans sysos / I'. M. dux-
TeHronbl. — 17-e n3g., ctep. — CaHkT-lNeTepbypr : JlaHb, 2026. — 480 c. — ISBN 978-5-507-
55098-2. — TeKCT : aNeKTPOHHbIN // JlaHb : 3NeKTpoHHO-6ubnuoTeyHas cuctema. — URL:
https://e.lanbook.com/book/517028 (nata obpalueHus: 22.06.2026).

4.3. JlonmoaHuTeNbHAS JUTEpPATypa

Uunayves, B. C. OuddepeHumnansHoe 1 UHTerpanbHOe UCYUCIIEHME : YY4EeOHUK 1 npak-
Tmkym ans By3oB/ B. C. lUnnayeB. — 8-e m3g. — Mocka : N3gatenbctBo HOpawnrt,
2026. — 163 c. — (Bbiclwee obpasoBaHue). — ISBN 978-5-534-21602-8. — TekcT :
anekTpoHHbIN // ObpasoBatensHaa nnatgopma KOpant [canTt]. — URL: hitps://biblio-
online.ru/bcode/585216

4.4, DaekTpoHHBbIEe 00pa3oBaTeibHbIE PECYPChI

[TpoBeneHune 3aHATUN M aTTeCTAllMi BOSMOXKHO B JMCTAHIIMOHHOM (popmare ¢ MPUMEHEHHEM CH-
CTeMBbI TucTaHUnOHHOTO oOydenus yauBepcutera (C1O-LMS) Ha ocHOBe pa3paboTaHHbIX Kade-
poii «MaTtemaTHKa» JJEeKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) mo Bcem pasznmenam mpo-
TrpaMMBI:

aH

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

ajin3a

WuTerpaipbHOE HCYHUCICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(GyHKIMH OJTHON MepeMEeHHOM
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Nuddepennmanproe ucuncie- | https://online.mospolytech.ru/local/crw/course.php?id=3362
HUE (QYHKIMI HECKOIBKUX I1e-
PEMCHHBIX

I[OHOJIHI/ITG.HBHBIC TJIaBbl MaTc-

MAaTHYCCKOI'O aHa/JIu3a

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

Pazpaboranubsie DOP BKIHOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.
[Topsimok mpoBeneHus: padoT B JUCTAHIIMOHHOM (opMaTe yCTaHABIUBACTCS OTACIbHBIMU PACIOPs-
YKEHUSIMH TIPOPEKTOPA M0 Y4eOHOM paboTe W/ MM IIEHTPOM Y4eOHO-METOANIECKON pabOTHI.

Kaxxnprit cTyaeHT odecnedeH HHAUBUAYATbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K 3JIEKTPOHHOU OMO-

JINMOTCKEC MOCKOBCKOT'O ITOJIUTEXA

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

I/IHTepHeT-pecprH BKJIKOYAKOT y‘le6HO-MeTO,I[I/ILIeCKI/Ie MaT€pHralibl B 3JICKTPOHHOM BHJEC, IIPEACTAB-

JICHHBIE Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MaTeMaTuyecKoro 0Opa3oBaHUS

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

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

Ilone3urie y‘{e6HO-MeTOI[I/I‘IeCKI/Ie 158 I/IH(bOpMaI_[I/IOHHLIe MaTCpHralbl IPCACTABICHBI Ha calTax:
http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(I)OpMaL[I/IOHHO-TeHeKOMMYHPIKaLII/IOHHoﬁ CCTU «I/IHTepHeT» JJIA OCBOCHUA

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

4.5. JInnieH3M0HHO€E U CBOOOHO PacNpocTpaHsieMoe MPOrpaMMHoOe obecriedyeHue

Ne| HammenoBanue | PazpaGotuuk I[10 | Joctymuocts (iu- | Ccbuika Ha Equnbiii peectp
(mpaBooOana- LEH3UOHHOE, CBO- | POCCHUHCKHX IPOrpamMM JJis
TEJb) 60/1HO pacmpo- OBM u B/l (ipn Hanmuuun)
CTpaHSIEMOE)
1 | Astra Linux | OOO JInnensnoHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JInneH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _id=9433
TEXHOJIOI'M" 75

4.6. CoBpemMeHHbIe Tpo(deccoHaNbHbIe 023bI IaHHBIX M HH(POPMAIMOHHBIE CIIPABOY-
HbIE CHCTEMbI

Hepeqeﬂb PECYPCOB CE€ETH I/IHTepHeT, AOCTYIHBIX AJIl OCBOCHHUSA NUCHUIIJIMHBI:

HaumenoBanue

Ccbuika Ha pecypce

HoctynHocTh

NudpopMaiuOHHO-CIIPABOYHBIE CHCTEMbI



https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375

Hocrtynna B cetn UH-
TepHET O6€3 orpaHuye-
HUU

https://stackoverflow.co

Stack Overflow
m/

Nudopmanmonnsie pecypesl Cetn

KoncymwrantlInioc http:// www.consultant.ru | loctymao

ITopran ®@enepanbHbIX rocynap-
CTBEHHBIX 00pa3oBaTenbHBIX cTad- | http://www.fgosvo.ru. JlocTymHO
JIapTOB BBICILIETO OOpa30BaHUs

DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

Jlanb https://e.lanbook.com/ HoctynHa B cetr UH-
TepHeT 0e3 orpaHuye-

1305071
IPR Books https://www.iprbookshop | docrynnua B cetn Un-
ru/ TepHeT Oe3 orpaHuye-

1305071

Ipodeccnonanbubie 0a3bl JAHHBIX

baza qaHHBIX HAyYHOU DIIEKTPOH- http://www.elibrary.ru JocTymHo
HOU OMOIIMOTeKN

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JoctymHo
NOJIUTEeMaTHIeCcKasi peepaTUBHO-
o6ubnuorpaduueckas u
HayKoMeTpuueckas (6uldamomerpu-
yeckasi) 0aza JaHHBIX

5. MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne AUCIUIMINHBI

MatepuraabHO — TEXHHUYECKas 0a3a YHHBEPCUTETA 00CCIICUNBALT IMPOBEICHNE BCEX BHUJIOB 3a-
HATUH, TPEYCMOTPEHHBIX Y4EOHBIM TUIAHOM, U COOTBETCTBYET ACHCTBYIOIIUM CAaHUTAPHBIM U MPO-
TUBOIIOXXKAPHBIM IIpaBUJIaM U HOPMaM.

Kadenpa «Maremarukay He pacmonaraet COOCTBEHHBIM ay TUTOPHBIM (DOHJIOM U HCTIOIB3YET
ydeOHbIe ayTUTOpUH U3 0011ero GoHaa yHUBEPCUTETA.

[Tpu HeoOXOoMMMOCTH JUIS MPOBENEHUS MHTEPAKTUBHBIX MPAKTHUECKUX 3aHSATHI HCIONB3Y-
IOTCA KOMIIBIOTCPHLBIC KJIACChI YHUBCPCUTETA.

6. MeToanueckue peKoMeHauu

6.1. Meroanueckue peKoOMeHIAIUM ISl IPenoaaBaTesis
10 OPraHM3anum 00y4eHus

[Ipexxae Bcero, cneayeT oOpaTUTh BHUMaHUE CTYACHTOB Ha TO, YTO MPAKTUYECKU BECh U3Y-
YaeMbIil UMM MaTepuai He TpeOyeT KaKoW-TM0Oo CIenuanbHON (IOTOJHUTEIHHON) MOATOTOBKUA U
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BIIOJIHE MOXXET OBITh YCIEIIHO M3Y4YeH, €CIH CTYACHTHI OYAyT MOCENaTh 3aHATHS, CBOEBPEMEHHO
BBITMOJHATH JIOMAIlIHUE 331aHUS U T0Jb30BaThCs (IIPU HEOOXOIMMOCTH) CUCTEMOI MIIaHOBBIX KOH-
CyJIbTALIMM B TEUEHUE KAKIOT0 ceMecTpa. Bomenmme B Kypc MaTaHanu3a pa3eisl ABISIOTCS Kilac-
CUYECKHMH, B TO K€ BpPEMs OHU NPAKTUYECKH OPUEHTHUPOBAHBI, TAK KaK UMEIOT IIMPOKOE PACIIPO-
CTpPaHEHME ISl PEIICHUS PA3HOTO POJa 3a]1a4 BHYTPU CAMOM MaTeMAaTUKHU U NPUKJIAIHbIX 3a1a4d. VX
OCBOEHHME MOMOXET CTYJIEHTaM JIOTUYECKH BEPHO, ApIyMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCBMEHHYIO Pedb, YCIICITHO MPUMEHSTh HAKOIUICHHBIE 3HAHUS B MPOQPECCHOHAIBHON esTeIbHO-
CTH.

HeobOxomuMo ¢ caMoro Havyasa 3aHATUH PEKOMEHIOBATh CTYJICHTaM OCHOBHYIO U JIOTIOJTHHU-
TEJIbHYIO JIUTEPATYPY, @ B KOHLIE CEMECTPA 1aTh CIIMCOK BOIPOCOB JJIs IOATOTOBKH K IK3aMEHY.

Ha nepBoM 3aHATHY IO JUCHHUILTHHE CIEAYET 0053aTeIbHO MPOUH(OPMHUPOBATH CTYICHTOB
0 BHJIe ¥ opMax TEKYyIIeH U MPOMEKYTOUHOM aTTeCTAIHi 110 IUCUUIUIMHE, CPOKaX UX MpPOBeIe-
HUSI, YCJIOBHUSIX JIOITYCKa K MPOMEKYTOYHOM aTTECTALMU, TPUMEHSIEMbIX BUJAX TPOMEKYTOUHOTO
KOHTPOJIA.

N3no0xeHne TeopeTHYecKoro Marepraia JOJKHO COMPOBOKIATHCS UIUTKOCTPATUBHBIMU IIPHU-
MepaMH, TIATEIbHO OTOOPAHHBIMH IPENOoJaBaTesieM TaK, YTOObl TEXHUYECKHE TPYAHOCTH U BBI-
KJIQJIKU TPU PEIICHUU 3a1a4d HE OTBJIEKAIW OT IJIABHOTO: OCMBICIICHUS UJIEU U CYTH NIPUMEHSAEMBIX
MeToa0B. Crieryer Bceraa yKa3plBaTh IPUMEPHI IPAKTUUECKOT0 TPUMEHEHHUS PACCMOTPEHHBIX Ha 3a-
HATUSAX YPaBHCHUU U GOPMYIL.

[IpakTuueckue 3aHATHSA JOJDKHBI OBITh OPraHW30BaHBI MpPENoAaBaTeNieM TakuM o0pa3om,
4yTOOBI OCTABAJIOCH BPEMS Ha MEPUOJIMYECKOE BBIMOTHEHUE CTYIEHTaMU HEOOIBIIION CaMOCTOSITEb-
HOM paboThI B ayTUTOPUU JJIsl IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepuasa.

[IpenogaBaTens, BEAYIIMI MPAKTUYSCKUE 3aHATHS, TOJDKEH COTJIACOBBIBATh yUeOHO-TEMaTH-
YeCKUIl IJIaH 3aHATHI C JIEKTOPOM, UCIIOJIb30BATh €AMHYIO CUCTEMY 0003HAYCHUI.

[IpenomaBatento ciieayeT 100MBaTHCSI CUCTEMATHUYECKOM HETPEPHIBHOM PaOOTHI CTYJIEHTOB B
TEYEHHE CEMEeCTPa, HEOOXOAMMO BBISBIISATH CUIILHBIX CTYJICHTOB U MIPUBJIEKATh UX K HAYYHOU padore,
K Y4aCTHIO B Pa3HOIO pOJia OJIMMIIMAAX U KOHKYpCax.

CTyaeHT H0KEeH OLIyIIAaTh 3aMHTEPECOBAaHHOCTD MPENOJaBaTesl B JOCTH)KEHUN KOHEUHOT O
pe3yiabTaTa: B IpHOOpETEHUH 00yUJalOIUMHUCS MPOYHBIX 3HAHUM, YMEHHUH U BIIaJICHUSI HAKOILJICHHOMN
uH(popMaliel s penieHus 3a1a4d B IpodeCcCHOHATBHON AeSITENFHOCTH.

1.1.1. Odpa3oBaTeibHbIE TEXHOJIOTHH

[TpoBenenue 3aHATUI U aTTECTAllMi BO3MOKHO B AUCTAaHIIMOHHOM (popMaTe ¢ IPUMEHEHUEM CH-
CTEeMBbI IUCTaHIIMOHHOTO 00y4eHus yuuBepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX

Kadeapoi «MaTeMaTrka 3JIeKTPOHHBIX 00pazoBarenbHbIX pecypcoB (DOP) mo Bcem paznenam mpo-
rpamMel (cM. 1. 4.4).

[Topsmox mpoBeneHUs pabOT B AMCTAaHIMOHHOM (hopmare ycTaHaBIMBAETCS OTIECIbHBIMHU
pacrnopsbKeHUSIMU TTPOPEKTOpa Mo yueOHOM paboTe M/Wiu IEHTPOM yueOHO-METOIUYECKON paboTHI.

6.2. MeTtoauyeckue yKa3aHusi AJs 00y4alOMUXCH M0 OCBOEHUIO
TUCIHUTITHHBI

Paznen 1: {uddepenunanbHoe ucuucjaeHne pyHKuuii 0HOH nepeMeHHOoi

[Tpu n3yuenun auddepeHInaaTbHOr0 UCUNCICHU QYHKIMA OJHOW MepeMeHHONW oOpaTuTe
BHUMAaHME Ha TIOHATHE mpesena (pyHKIUN B TOYKE U METOJbl ero Bbruucienus. [Ipenen — onHo u3
OCHOBHBIX MOHSITHM MaTeMaTH4ecKoro aHanuza. [Ipu BbIUMCIEHMM MpeneiaoB (QYHKIMHM HaJO,

0 o w
TIpeXIe BCETO, BRIACHUTH XapakTep HeompeseneHHoctd | —, —, 000, 00 —00,1” |. Yro6s! oBna-
o0

JCTh TEXHHUKOM pEeIICHUS 3aaa4 Ha BBIYMCIICHUC ITPEACITIOB, HAZ10 3HATH JIBa 3aMCYaTCIIbHBIX IIPEaciia,
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Ta0JIMIly SKBUBAJICHTHBIX OECKOHEUYHO MaJIbIX, paBuiIo Jlomurans, pa3TuvIHbIe IPUEMbI PACKPBITHS
HEOIPEIeICHHOCTEH B 3aBUCIMOCTH OT BH/Ia YHKIIMU U PEIIUTH JTOCTATOYHO OOJIBIIOE KOJTHYECTBO
3a1ad.

[Tpu u3ydeHnun TeM, MOCBSIICHHBIX MPOU3BOAHON U T depeHrany GyHKIUN, Ha10 OCMBbIC-
JHUTh UX TEOMETPUUECKUN CMBICI, TOHUMATh PAa3ndue MeXy HUMH (quddepeHnnan - 3To riaaBHas
JUHEWHas 4yacTh NpupaiieHust GyHKIun). TBepao 3HaTh (Kak TabauIry yMHOXKEHUS) GOpMYIbl Tud-
(depeHIpoBaHrs OCHOBHBIX JIEMEHTAapHbIX (QYHKIMHA U mpaBuia auddepeHunpoBanus (Bce, Ko-
HEYHO, HO 0COOEHHO MpaBWiIo AU(GHEePEHIIUPOBAHUS CIOKHON (QYHKIIUHN).

OO6parure BHUMaHUE TaKXKe Ha 0COOCHHOCTU nu(depeHupoBanus GyHKINN, 3aJaHHBIX B
HESIBHOU (opMe, TapaMeTPUIECKH, Ha TIPUEM JIorapu(MUIECKOro TudGepeHIINPOBAHMUS.

Cremyer 4eTKO 3HaTh U YMETh IIPUMEHSATH aJTOPUTM UCCIIEA0BAHUS (PYHKIUN U MOCTPOCHUS
rpaduKoB: ONpEACIICHHE TOYCK pa3phiBa (M UX KIACCU(UKAIIMIO), aCUMIITOT Tpaduka (BEpPTHKAIb-
HOM, HAaKJIOHHOM, TOPU30HTAJILHOM ), HEOOXOAMMBIEC M JIOCTaTOYHBIE YCIOBHS MOHOTOHHOCTH (PYHK-
I M, CYIIECTBOBAHUS JIOKATBHOTO SKCTPEMyMa, IIPOMEKYTKOB BBITTYKJIOCTH M BOTHYTOCTH ()YHKIIUU
U TOYEK Teperuoa.

Paznen 2: lud¢epennnanbHoe ncuucienue GyHKIUI HECKOJIbKHUX NMepeMeHHbIX

[Ipu u3ydeHuu 1anHOTO paszzena oopaTUTe BHUMAHUE Ha TO, YTO (DYHKIIMS IBYX EPEMEHHBIX
MMeEET HaIJISIIHBIA TEOMETPUUYECKUM CMBICIT — 3TO MIOBEPXHOCTh B TPEXMEPHOM MPOCTPAHCTBE

Hamo ocMBICTUTD MOHSATHS YaCTHBIX MPOU3BOJHBIX M MOJHOTO AuddepeHnnana u ocoOeH-
HOCTh WX BBIYHCJICHHSI, OBJIAJICTh TEXHUKOW BBIUYMCIICHHUS MTPOU3BOTHBIX OT CIOXKHOW (DYHKIIUU HE-
CKOJIbKUX TmepeMeHHbIX. Cienyer oOpaTuTh BHUMAHUE HA TO, YTO AN QYHKIMU Z = Z(X, y) cMe-

0°z  0°z

OXoy  OyoX
[IBapua), To ecTh MOPAAOK AU PepeHINPOBAHUS HE UMEET 3HAUCHUSI.

Jlns QyHKIMM HECKOJIBKUX HEPEMEHHBIX CKOPOCTh M3MEHEHUS (QYHKLIHU B NPOU3BOIBHOM
HAIpPaBJICHUU XapaKTepU3yeTcsl MPOU3BOIHOM 110 HAIIPABIIEHUIO, a HAUOOJIbILAs CKOPOCTh U3MEHE-
HUS QyHKIUM OyJeT B HalpaBJICHUU BEKTOPA I'PaJAUEHTA.

Crnenyet oOpaTuTh B 3TOM TeMe€ BHUMaHUE HAa HEOOXOJMMOE U JOCTATOYHOE YCIIOBUS CYIlle-
CTBOBaHUS 3KCTpeMyMa (PYHKIIMH HECKOJIBKUX ITEPEMEHHBIX.

ITaHHBIC YaCTHBIC ITPOU3BOAHBIC BTOPOI'0 MOPAAKA PABHBI MCKIAY co0oi: (TeopeMa

Pa3nen 3: UnTerpanbHoe ucHUCIeHUE

B uHTErpanbHOM MCYMCIIEHUH pemaeTcs 3a/1a4a, 0OpaTHOH TOM, KOTOpasi paccMaTpuBaiach B
muddepeHIaTbHOM HCIHCTIEHIH: He06X0auMo HaiiTu 11 nannoi dynkimn T (X) takyio dymk-

1110, IPOM3BO/IHAS OT KOTOPOH Obli1a OBl paBHa 3a1aHHON. IHTerpupoBanue QpyHKIMI — 10CTaTOYHO
CIIOKHBIN pa3/ies MaTeMaTUKH, OBJIaJIeTh KOTOPBIM MOYKHO TOJIBKO, €CJIA CTYJEHT «BO3bMET» JJ0CTa-
TOYHO OOJIBIIIOE KOJMYECTBO HHTETPAIOB PAa3HOTO TUIIA.

Hazno TBepno 3HaTh TabIUIly HHTErpajoB OT OCHOBHBIX 3JIEMEHTApHbIX (PYHKINN, OCHOBHBIE
METO/bl UHTETPUPOBaHUS (3aMEeHa MEPEMEHHOM, MoABEeICHHE MO 3HaK auddepeHimana, HHTerpu-
pOBaHME I10 YaCTAM, IPUEMBI BBIYMCIIEHUSI HHTETPAJIOB OT PallMOHAIBHBIX IpO0eil, OT pa3HOro THMIa
TPUTOHOMETPUUYECKUX (QYHKLHU).

Hazno ocMbICTUTE €IMHCTBO M0/IX0/1a K IOCTPOEHUIO ONPEIEICHHbBIX, KPaTHBIX, KpUBOJIMHEH-
HBIX, IOBEPXHOCTHBIX UHTErPAJIOB — [IOCTPOEHUE HEKOTOPOW MHTErPAJIbHOW CYMMBI U IIPEIEIbHBIN
epexo/l.

3HaTh T€OMETPUYECKHI CMBICII 1 OCHOBHYIO ()OPMYITY BBIYMCIICHUS OTIPEICIIEHHBIX HHTETpa-
10B — hopmyny Herotona — JIeiibuauiia, reomeTpuieckue u Gru3ndecKue MpruaIoKeHUsI OpeIeICHHBIX
U KPaTHBIX UHTETPAJIOB, YMETh HaXOIUTh IUIOIMAIb IIOCKOH (PUTYpBI, IUIMHY KPUBOU, 00BEM U I1JI0-
11a/1b TOBEPXHOCTHU TeJI BpallleHUsI.

7. DOHJ OLIEHOYHBIX CPEACTB
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7.1.

MeTtoabl KOHTPOJISI U OLIEHMBAHUS Pe3yJIbLTATOB 00y4eHHs

s KOHTpOJIS yCIIEBa€MOCTH M Ka4eCTBA OCBOCHMS NMCIUIUIMHBI HACTOSALIEN TPOrPaMMOi Mpey-
CMOTPEHBI CIEAYIOLIME BUIAbI KOHTPOJIA:

— KOHTpOJb TEKYIIEH YCIIEBAEMOCTH (TEKYLIUIl KOHTPOJIb);
OME)KYTOYHAsl aTTecTanus (9K3aMEeH).

11

Ne i/t

Bung xouTpons
pe3yIbTaToOB 00y-
YEeHHUSA

HaumenoBanue
KOHTPOJISI pe3yilb-
TaTOB O0y4YeHHUs

Kpatkas xapakTepucTrka KOHTPOJIS Pe3yIbTa-
TOB O0yUYeHUS

Pacuetno-rpadu-
yeckas pabora

Texymmit

OOyuaromuiicsi B T€YEHUE CEMeCTpa CaMOCTOs-
TEJIHO BBITIOJHAET PAJl paCUeTHO-TpapUISCKUX
pabot no Teme paszzaena. Ilpu nposepke npermno-
JlaBaTeib OLEHMBAET KauecTBO OQOpMIICHHUS,
IIPaBWJIbHOCTb PACUETOB.

KonTposnbhas pa-
6ota

Tekymunii

Pemenne KOHTPOJBHON PabOTBHI OCYIIECTBIIS-
€TCsl Ha IOCIEAHEM 3aHATUU U3y4aeMOro pas-
nena. KoutposibHas paboTa BhIOIHSAETCS UHIU-
BUyaJbHO KaKJbIM cTyneHTOoM. [Ipu nposepke
IIPENO01aBaTellb OLEHNUBAET MPABUIBHOCTD IIPO-
U3BEJCHHBIX PAaCUETOB.

Tect

Tekymunit

TectupoBaHue NPOBOANUTCS HA MMOCIETHEM 3aHS-
TUM U3y4aeMoW Tembl. TecTupoBaHHE OCYy-
HIECTBISIETCS, JIMOO MPU MOMOIIU KOMITBIOTEp-
HOM CHCTEMBbI TECTUPOBAHMUSI, TUOO C UCIOJNIB30-
BaHUEM BBIJJAHHBIX TGCT-SaI[aHI/Iﬁ Ha 6yMa)KHOM
HocuTene. B paMkax TecTHpOBaHHS TPOBEPS-
eTCsl 3HAaHNE TeOPETUYECKON Oa3bl.

DK3aMeH

[TpoMexxkyTOUHBII

[IpomexyTouHas arrecTanus OOydaroluxcs B
(dbopMe sK3aMeHa MPOBOIUTCS MO pPe3yjbTaTam
BBITIOJIHEHHUSI BCEX BHUJOB Y4eOHOW paboThI,
MPEAYCMOTPEHHBIX YU€OHBIM TIJIAHOM IO JTAHHOM
JUCLMIUIMHE, TIPU OTOM YUHUTBIBAIOTCS PE3YIb-
TaThl TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH B TEYe-
Hue cemectpa. OIleHKa CTENEHU TOCTHKCHUS
o0yJaronMucs TUIAHUPYEMBIX — PE3YJIbTaTOB
o0y4deHus 0 JUCIUILTUHE TPOBOIUTCS MPEnoa-
BaTeJIEM, BEAYILIUM 3aHATHS 110 TUCLHUILIMHE Me-
TOJOM 3KCIEepTHOU oueHkH. [lo utoram npome-
JKYTOUYHOM aTTECTAlMU MO TUCIUIUIMHE BHICTaB-
JIIETCS OLIEHKA «OTIMYHO», «XOPOILIO», «YIOBIIE-
TBOPUTEJIBHO» UJIU «HEYAOBJIETBOPUTEIBHO.

7.2.

Ilxana u KPpUTEPUHU OICHUBAHUA PE3YJILTATOB Oﬁy‘{eﬂlflﬂ

[Toka3zarenem olleHMBaHUS KOMIIETCHIIMI Ha pa3IMYHBIX dTanax uxX GOpMUPOBaHUS SBISETCS TOCTHU-
KEeHHe 00y4aroIUMHUCS TUTAHUPYEMbIX PE3yJIbTaTOB 00YUEeHHUs 110 AUCHUIUIHHE (MOYIIO).

IToxa3zarTenn

Kpurepun oueHnBanus

HeynoBiieTBOpuTEJIBbHO

YaoBiieTBOPUTEIBHO

Xopouo OT1anyHo
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3HATh: OOyuaromuiics 1eMOH- OO6yuaromuiics ae- Ob6yuato- O06yuato-
CTPHPYET MOTHOE OTCYT- | MOHCTPUpYET HEMoJ- | Iuiics Je- miics se-
TCOPCTUHCCKUC | crppe pmi HEXOCTATOU- | HOE COOTBETCTBHE MOHCTPUPYET | MOHCTPH-
OCHOBBI MATC- | yoe coOTBETCTBHE CIIEY- | CACAYIONINX 3HAHUIM: | YaCTHYHOE pyer no-
MaTHHeCKoOro JOILMX 3HAHMIA: COOTBETCTBUE | HOE COOT-
aHanus3a. TEOPEeTUUECKHE OC- cleyiomEx | Bercrsue
TEOPETHYECKHME OCHOBBl | HOBHI MaTeMaTUye- SHARMI: P —
MaTeMaTHYeCKOTO aHa- | CKOTO aHAJN3a. SHARMI:
nus3a. TeopeTHye-
CKHe MaTeMa- | TeopeTuye-
THYECKOTO CKHe oc-
aHaIM3a. HOBBI MaTe-
MaTHhde-
Homycka- CKOTO aHa-
FOTCS HE3HA- | /oo
YUTENIbHBIC
omnOku, He- | CBOOOIHO
TOYHOCTH, 3a- | OHIEpPHPYeT
TpyAHEHHS npuobpe-
TIPU AHATUTU- | TEHHBIMH
YeCKHUX OIle- | 3HAHMSAMHU.
panusx.
yMeThb: OOyuaromuiica He ymeeT | OOyuarouuiics ae- O06yuato- O06yuato-
WM B HEJOCTaTOYHOM MOHCTPHpYET Henoj- | Iuiics ae- miics sie-
peIIath 3a/a41 | creneny ymeer: HOE COOTBETCTBUE MOHCTPUPYET | MOHCTpH-
1 yIpaXHECHIA CIIeIyIOIUX YMEHUIT: | YacTHYHOE pyer noi-
HCIIONB3YsS OC- | PellaTh 3a[aull U yIpaK- COOTBETCTBIC | Hoo COOT-
HOBHBIC Me- HEHHs UCHIONb3ys OCHOB- | pPelIaTh 3aJaul 1 CHCIYIONHX | BeTcTBHE
TOJIbI, H3YUCH- | HbIE METO/IbI, U3YYCHHBIE | YNPAKHEHUA HCIOMb- | v\ /oo P ——
HBIE B Kypce B Kypce MaTeMarHye- 3ysl OCHOBHBIE Me- -
MaTeMaTuye- CKOTO aHAaNM3a. TOJIbI, U3yYEHHbIE B pemiath 3a-
CKOT'O aHaln3a Kypce MaTeMaTHye- Jaun 1 pemiaTh 3a-
cKoro a”anusa. Jo- YOPAOKHEHUS | Ja4d U
TyCKaIOTCS 3HAYH- MCTIONb3YS yIIpaxHe-
TeNbHBIE OMINOKH, OCHOBHBIE HUS HC-
NPOSBIAETCA HEOCTA- | METOJIbL, U3Y- | MONb3Ys OC-
TOYHOCTh YMEHHIi, IO | YEHHBIE B HOBHBIE Me-
pAfy ToKasarenei, Kypce MaTe- | TOJbI, U3y-
00yJaromuiicst UCIIbI- | MATHYECKOTO | YEHHHIE B
THIBAaET 3HAYNTENBHBIC | aHAIH3A. Kypce MaTe-
3aTpyAHEHHS IPH YMeHus MaTHde-
OIEPUPOBAHMH YMe- | OCBOEHBI, HO | CKOTO aHa-
HUAMU TIPU UX Niepe- | Jomyckaiorcs | nmu3a. CBo-
HOCE Ha HOBBIE CUTYa- | HE3HAUHUTENb- | OOJHO OIle-
UM, HBIE OIMOKH, | pHpyeT
HETOYHOCTH, | mpuodpe-
3aTpyJHEHUs | TEHHBIMH
TIPY AHATUTH- | YMEHHSAMH,
YECKUX Olle- | TIPHMEHSET
panusx, me- | UX B CUTYya-
peHoce yme- | IUAX HOBBI-
HHUH Ha HO- IICHHOM
BBIE, HECTAH- | CIIO’KHOCTH.

JapTHBIE CH-
Tyaluu.
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BJIa/1€Th: OOyuatomumiics He Bna- | O0yuaromuiics B He- | OOyuato- O06yuato-
IEeT WIN B HEIOCTATOY- | JOCTATOYHOM CTEICHU | IIUiics Ya- IUicS B
HABBIKAMU IIPU- | 444 crenenu BiageeT BIIAJICET: CTUYHO BNIa- | TIOJHOM
MEHCHHUS MaTe- Jeer: oBBeMe
MaTHYECKOTO HABBIKAMH PUMCHCHHSA | HABBIKAMH IIPHMCHE- R
aHaJiu3a K ecTe- | JIMHEHHON MaTeMaTnye- | HUS MaTEMaTUYeCKOTO | HaBBIKAMH
CTBEHHOHAyd4- | CKOT'O aHaJu3a K ecre- aHaJIM3a K €CTECTBCH- | MPUMEHEHHUS | HAaBbIKAMU
HbIM (pu3nue- | CTBEHHOHAYYHBIM ((U3H- | HOHAYYHBIM (pu3nue- | MaTemMaTu4e- | MPUMEHE-
CKUM M TEXHU- | YECKUM M TEXHUYECKHM) | CKUM M TEXHUYECKHM) | CKOTO aHa- HUS Mare-
YECKUM) 33Jla- | 3aja4yam. 3agauam. O0yyJaro- JU3a K ecTe- | MaTuye-
qaM. IIUHACS UCTIBITHIBACT CTBEHHOHA- CKOTO aHa-
3HAYHUTEIbHBIC 3a- yuHBIM (pu- | JH3a K ecTe-
TPYAHEHUS MU NPH- | 3UYECKUM U | CTBEHHOHA-
MEHCHUHU HABBIKOB B | TEXHHUYE- yuHbIM (H-
HOBBIX CUTYaIIHsX. CKUM) 337a- | 3UYCCKUM U
qaM. TEXHUYE-
CKHM) 3a/1a-
Hagbrkn yam. CBo-
OCBOGHBI, HO | 50y i10) iy
JOTYCKAKOTCS | yrarroor oo
HE3HAYMTENb- | jyyepre
HBIE OIMOKH, HABLIKH B
HETOUHOCTH, | cyryarysx
SaTpyAHCHUA | poppmen-
DM QHAIIATH= | Lo oo
YECKHX OME- | oo
panusx, me-
peHoce yme-
HHI Ha HO-
BbIC, HECTaH-
JAPTHBIC CH-
Tyaluu.
Illkana oneHNBaHUs TEKYIIEro KOHTPOJIS.
HanmeHoBaHMe KOHTPOJIS pe- 1
Kajia OIICHUBaHUS Onwucanue

3YJIbTAaTOB 06y‘leHI/I}I

PacuerHo-Tpaduueckas padbota

OtnuuHo - Pabota cnana B
CPOK, pacueTHas u rpaduue-
CKasl 4aCTH BBITIOJIHEHBI BEPHO,
1100 UMEIOTCS HEI0UETHI, He
BIIMSIONINE HA KOHEUHBIN pe-
3yJIbTAaT.

Xopol1o - pacyeTHas 4acThb
BBITIOJIHEHA BEpHO, B rpaduye-
CKOU 4acTH €CTh 3aMEUYaHUsI

Y 10BIIETBOPUTENBHO - B pac-
YETHOM YacTH €CTh 3aMeUYaHus,
METO/1 BBIMOJHEHUS Tpaduye-
CKOM YacTu BbIOpaH BEpHBIH

3aganue Ha PI'P BeIigaeTcst Ha

MIEPBOM 3aHATHH COOTBETCTBY-
OILIETO pa3ziena AUCIUIUIMHBI U
CHaeTcs 1Mo OKOHYaHUU U3yve-
HHSI COOTBETCTBYIOIIETO pa3-
aeia mucuuniuHel. PI'P
JIOJKHBI OBITH BBIIIOJIHEHEI U

o OopMIIEHBI B COOTBETCTBHH C
TpeOOBaAHUSIMU METOINIECKUX
yKa3aHuii Kadeapsl.
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HeynosnersopurensbHo - B pac-
YETHOU M rpaduuecKor JacTsx
€CTh TpyObIC 3aMEUaHHS.

KonTponbHas padora

OtinyHo - PaboTa BEICOKOTrO

Ka4yecTBa, YPOBEHb BBITIOIHE-
HUS OTBEYACT BCeM TpeOoBa-

HUSIM, TEOPETHUYECKOE COMIEP-
JKaHUE Kypca OCBOCHO TOJTHO-
CThI0, 0€3 MPoOeIIoB,

HE00XO0IUMBIE TPAKTUYECKHE
HABBIKU pabOThI C OCBOCHHBIM
MaTepHuaioM c(OPMHPOBAHBI,
BCE TIPEyCMOTPEHHEIE MPO-
rpaMMoii 00y4ueHus yaeOHbIe
3aJJaHUs BBIIIOJHEHBI, TH0O0 He-
KOTOPBIC U3 BBHITIOJHEHHBIX 3a-
JTaHWI COIEP/KAT HEZHAUUTEIIb-
HBIC OITUOKH

Xopouio - YpOBEHb BbIIIOJIHE-
HUS pabOTHI OTBEYAET 0OJIb-
IIMHCTBY OCHOBHBIX TpeOoBa-
HUM, TEOPETUYECKOE COMlepKa-
HHUE Kypca OCBOEHO YaCTHYHO,
HO MPOoOebl He HOCST CYyIIIe-
CTBEHHOTO XapakTepa, He00Xo0-
JVIMBIE TTPAKTHYECKUE HABBIKH
paboThI C OCBOEHHBIM MaTepUa-
JIOM B OCHOBHOM C()OpPMUPO-
BaHbI, HEKOTOPHIE BHUJIBI 3312~
HU BBITIOJTHEHBI C OIMIMOKAMH.

VY nosnerBopurenbHo -Teope-
TUYECKOE COZIEP’)KaHNE Kypca
OCBOEHO YaCTUYHO, HEOOX O IH-
MbI€ [TPaKTUYECKHE HaBbIKU pa-
00TbI HE ChOPMUPOBAHBI, O0JTb-
IIMHCTBO IPELyCMOTPEHHBIX
IIPOrpaMMoii 3aJJaHUi HE BbI-
MIOJIHEHO; TP I0IIOJTHUTEIb-
HOM CaMOCTOSATENTHLHON padoTe
HaJ MaTepuajioM Kypca BO3-
MO’KHO TOBBIIIEHNE KayecTBa
BBITNIOJTHEHUS YUeOHBIX 3a7a-
HUM.

Heynosnersopurensno -Teo-
peTrnyeckoe cojiepikaHue Kypea
HE OCBOEHO, HEOOXOIUMEIE
NPaKTUYECKHE HABBIKA PAOOTHI
He c(pOpPMUPOBAHBI, MTPEIY-
CMOTpPEHHBIE IPOTPAMMOii 3a-
JTAaHWS HE BBITIOJIHEHBI

3anuTa TeMbl BKJIIOYAET pellie-
HHUE 33]1a4 B ayAUTOPHUU B TE€UE-
HHE OJIHOM IMAPbI U MTPOXOJUT
MOCJIE U3YyUYEHUS] COOTBETCTBY-
FOIIIETO

pasnena. buneTsr cocTOsT U3
BOITPOCOB, MO3BOJISIOIINX OIle-
HUTH C(HOPMUPOBAHHOCTH KOM-
nereHiyii. Ha oTBeTHI OTBO-
nuTes 1,5 gaca.
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TecTtupoBanue o TPOMACHHOMN
TeEME

Tect conepxur 20 3agaHui,
MpaBWIbHBIN OTBET Ha 1 3a1a-
HHE COOTBETCTBYET | Oay.
Bpewms tecrupoBanus - 30 mu-
HyT. CTyJIeHTY IpeI0CTaBIsi-
€TCsl IBE MOMBITKU AJIs IPO-
XOXKJeHHsI TecTa. Makcumab-
Hasl OIIeHKa 3a TecT - 20 Oai-
10B. Tect cunraercs ycrnemso
MPONICHHBIM, €CITH CTYACHT
nan He Meree 60% mpaBHIIb-
HBIX OTBETOB (HaOpas He MeHee

TecTupoBanue OCyIIECTBIIS-
eTcs, JIMOO TIPH MTOMOIIH KOM-
MbIOTEPHON CUCTEMBI TECTUPO-
BaHUs, 1100 C UCITI0Ib30Ba-
HUEM BBIJJAHHBIX T€CT-3aJaHUI
Ha OyMa)>KHOM HOCHUTEJE.
Bpewms tectupoBanusa 30 MuH.
3aTeM OCYIIECTBISETCS MPO-
BEpKa TeCTa FIK3aMEHATOPOM U
BBICTABIIIETCS OLIEHKA CO-
TJIACHO METO/IUKE BBICTABJICHUS
OLICHKH.

12 6aoB).

IIIxkana omeHUBAHUSA HpOMe)l(yTO‘lHOﬁ arrecranmum. 3K3aMcEH.

[IIxana onteHnBanus

Onucanue

OTJIINYHO

Beinonnens! Bce Bubl yueOHOM paboThl, MpeayCMOTpEHHbIE y4eOHbIM
mw1aHoM. CTyIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWM, yMEHUH,
HaBBIKOB IPUBEICHHBIM B TaOJIHIIAX MMOKA3aTEIsM, ONEPUPYET MPHOO-
PETCHHBIMU 3HAHUSAMH, YMEHUSAMH, HABBIKAMU, IPUMEHSAET UX B CUTYa-
LUSAX NOBBILIEHHOM CJI0KHOCTH, HE HCIIBITHIBAET 3aTPYJHEHUM IIPU aHa-
JUTUYECKUX OIlepalusax, epeHoce 3HAHUM U yMEHHMM Ha HOBBIC, He-
CTaHJapTHBIC CUTYALINH.

Xopomo

BrinonHeHs! Bce BUIbI yueOHON paboThl, IPEyCMOTPEHHBIE YUEOHBIM
mw1aHoM. CTYIEHT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBHE 3HAHUU,
YMEHU, HaBBIKOB PUBEICHHBIM B TaOJIHUIIAX [TOKA3aTelNsAM, OIEPUPYET
NpUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH, HABBIKAMH, IIPUMEHSIET UX B
CUTYalUsIX MOBBIIMIEHHON cliokHOCTH. [Ipu 3TOM MOryt OBITH JOMY-
LIeHbl HE3HAUUTEIbHbIE OMIMOKY, HETOYHOCTH, 3aTPyJHEHUS MPU aHa-
JUTHUYECKUX ONEPALHUAX, IEPEHOCE 3HAHUM M YMEHMH Ha HOBBIE, HE-
CTaH/IapTHBIE CUTYal1H.

yI[OBJ'ICTBOpI/ITeJ'ILHO

Beinonnens! Bce Bubl yueOHOM paboThl, MpeayCMOTpEeHHbIE y4eOHBIM
m1aHoM. CTyAEHT JE€MOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHHM,
YMEHHH, HaBbIKOB MPUBEIECHHBIM B TAaOJUIAX [MOKA3aTesIM, JOIyCKa-
I0TCSl 3HAYUTEIIbHBIE OIIMOKH, MPOSBIISIETCS OTCYTCTBUE 3HAHUMH, yMe-
HUH, HABBIKOB I10 PsIy MMOKa3aTeleH, CTYI€HT UCTIBIThIBAET 3HAUYUTEIb-
HbI€ 3aTPYJHEHUS MIPU ONEPUPOBAHUHN 3HAHUSIMHU U YMEHUSIMH MPU UX
MIEpEHOCE Ha HOBBIE CUTYALINH.

HeynosnersopurenbHo

He BoimonHen oauH win 6osee BUIOB yUeOHOW pabOTHI, MIPETYCMOT-
peHHBbIX y4eOHbIM TuTaHOM. CTYIEHT JAEMOHCTPUPYET IMOJHOE OTCYT-
CTBUE WJIM HEJOCTATOYHOE COOTBETCTBHE 3HAHWM, YMEHUW, HaBBIKOB
MIPUBEJICHHBIM B TaOJIUIIaX TOKA3aTENSAM, TOIMYCKAIOTCSA 3HAYUTEIbHBIC
OLIMOKH, MPOSBISETCS] OTCYTCTBUE 3HAHUN, YMEHUN, HABBIKOB 10 PSIIY
MIOKa3aTeNel, CTYJEHT HE MOXKET OIEpUPOBATh 3HAHUSAMU U YMEHHUSIMHU
TP UX TIEPEHOCE HA HOBBIE CUTYAIIHH.

7.3. OueHoYHBbIE CpeCTBA

7.3.1 TeKywmii KOHTPOb
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KommniekT 3axannid
JJIsl BBINIOJTHEHHUsI pacyeTHO-rpaguyeckux pador (PI'P)
0 IUCLHUIUINHE «MaTeMaTHYeCKH aHAJIU3»

Teopust npenenos u auddepeHuuposanue GyHKUHMH OHON NepeMeHHOI

1. Haiftu npenensi:

(2-n)’ —(1+n)’ Iim\/m_\3/8n3+3

lim ,
"> (14n)’ —(2-n)’ > Yn+5+n

2 n®
Iim(2n +3j ) Iimn(\/n2 +1—n), “m(n—lojs"*l

n— 2 n—oo
< 2n°+1 - e
. 2x% +11x +15 G
fim ——— =~ im——.
x—>-3 X+3 x-0 Sin * 3X
2mt gt . sin3x . 7
—— lim lim (1-3x)™"™
noo 312 4 BN x>01 _ ex2 x—>+0
0, X<—-x
2. I/ICCJ'IG,I[OBaTb Ha HCIIPCPBIBHOCTDb U BBIIIOJIHUTDL YCPTECIHK: y = Sin X, —TT< X< 0
7w, X=0

3. Haiitu npousBoaHy0 GyHKIUH:

3 2
y:2(3x +4x _X_Z)_ y = Inarcsiny1-e*".
15V1+x

tgx—ctg X

3P+l
3t

V2 3
=sin| —+t |.

y =arctg

y—LGSX y=arct92;+sinln2x
3sin(12x+1) 1—2%2
X
y=arctg3ln£ y:(\/;)
X+2
X3
sin(x—2y)+—=7x x=e"cost, y=e'cost
y

4. CocTaBUTh ypaBHEHHs KacaTelbHOW M HOPMalld K JAHHOM KPHBOM B TOYKE C aOCIHCCOH X, :

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

1
_ 2
5. TIpoBecTH MOIHOE UCCIIEA0BAHUE U TIOCTPOUTh rpaduk f (X) =X +—X2

q)yHKI[I/II/I HECKOJBbKHUX MEPEMEHHDBIX
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1. Haiiti yacTHbIC IPOM3BOAHBIC BTOPOTO IOPsIAKA, YOSAUTBCS, UTO Z} =277 1 7=

2

y

2. Haiitu rpamuent ¢yakimun z = f(X,y) BTouke M;(X,, Y,): 2= 7% M, (4,6) .
X

3. Uccrnenosath Ha 9KCTpeMyM QYHKIMIO Z =X — X+ Y* +2Y.

HNuTerpupoBanue

Boruncanrtn HEOIIPEACJICHHBIC HHTEIPaJIbl

| dx
2(x+/x

dx | dx I x+18 dx Jx+1 Isin3x
x> —6x+18" ' x>+6x+5’ (x-6)(x+2) 2 X st x

[x-27dx, I(x+1)exdx, [xcos3xdx, [e*cosxdx,

dx,

BoruucauThb OIPEaCJCHHBIC HHTEI'PAJIbI

3

7.6 . o dX 1 [
[ 3sin“ x cosxdx [(x—1)e*dx

1
0 ’ g\/1+3x' 0 ' {x\/7+lnx

4 dx 1x% 42X
[—— [———dx,
1(3x+5) 0o X“+1

dx f 1+ X2 dx
1+/3x—-2 S arctgx

3 2 =6 ¢ d
VA—x2dx, 3sin® xcosxdx , —X,
{ ,([ -([\/1+ 3X

H'—-O’)

X

0 \/1+x

aa

1 63 dX
X —1e*dx, _
;[( ) -!‘x\/7+lnx

HecoOcTBeHHBIC MHTETrPaJIbI

1. YkaxuTe, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SBJISIETCS CXOSAIIMCS

[Vxdx, [x?dx, [Vx°dx.
1 1 1

dx
2 BBI‘{I/ICJ'II/ITB I/IHTCI‘paJ'I YCTaHOBI/ITL €ro CXOANMOCTh UIIN paCXOI[I/IMOCTB _[ 1
ol X2

3. BpuncauTh UHTErpaj, yCTaHOBUTh €r0 CXOAUMOCTb MU PacX0JUMOCTh f In xdx
1

a dx
4. BeraucnuTh HECOOCTBEHHBIN UHTETpAl IT , YCTaHOBUTH €r0 CXOAUMOCTb UJIU
04/ X

pacxoIuMOCTb.
1
dx
5. BBI‘-II/ICJ'II/ITB HCCO6CTB€HHBII/I I/IHTCI‘paH _2 , yCTaHOBI/ITB €ro CXoanuMoOCTh UJIn
-1

x> +3y°

Xy
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PacxoaMMOCTb.

KparHble uHTErpaibl

1. I3MeHUTh NOPSAOK MHTETPUPOBAHUS B IBOITHOM HHTETpalie

6-x —
a. J.dxzjl f(x,y)dy, b. :[dyzﬁf (x, y)dx.
X y

2. Boraucnuts ”(10— x* —y?)dxdy, D ={(x, y)| 1<x<2, 0<y<2}.
(D)

3. Beruucnurs

” 12x2y +16x°y )dxdy;

D: x=1y=x% y=—\/§.
4. Beraucnuth
[[(x* + y)dxdy, D — MHOXeCTBO TOUEK MIOCKOCTH, OTPAHHYEHHOE JTHHUAMH

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

5. Haiitu momans GUrypsl, OrpaHU4eHHON TaHHBIMU JTUHUSIMA
y=3/x, y=4¢e*, y=3 y=4.
6. Haiftn miomans GUIyphl, OrpaHUYEHHOMN IMHUAME Y =X, Y =—X+2

8. Haiiti 06bem Tena, moixydeHHoro BpameHneM Bokpyr ocu OY ¢(urypsl, orpaHideHHON JIMHU-

amn y=x°, y=1 x=0.

9. Haiitu 06beM Tena, MOIy4eHHOr o BpameHueM Bokpyr ocu OX Gurypsl, orpaHUYEHHON JINHU-
avmn y=X°, y®=X.

KonTpoJsbHbie padoTsl (IpUMeEpPHI)

BapuaHTt

1. I[Toctpouts rpaduk: y =3C0S2X
2. Haiitu npenensr:

_ (5=nY +(5+n)’ 3_y2 _y—
IIm( )2 ( )2 2 lim 1-Cc0s2x 3) lim X=X =X 2
n—)oo(5_n) _(5+n) x—0 eZX -1 x>2 X3 —2X% +X—2
1
2 _x— ra
4) ljm XX X1 5) Iim(mj 6) Iim(x—\/xz—x+1)
2 In(x-1) x-0\ 14 XCOS X X0
—X, X<0

3. MccrenoBarh Ha HEMPEPHIBHOCTD U BHIMOJTHUTH depTex: Y =1 X, 0< X <2
3, Xx>2

Bapuant
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1. Haiiti npou3BoaHyiO Y, :

Jx
=arctg®In—=— 6) y=(vx
) y=arotg*In—— ) y=(x)
3
B) sin(x—2y)+X7:7x r) x=e"cost, y=e'cost
2. Haiitn Iim(l— L ]
x>=| X arctgx

1
w2
3. IIpoBecTtu MoyIHOE HCCIIEI0BaHUE U TIOCTPOUTH Tpaduk f (X) =X +—X2 .

Bapuanr.

ou

Nel. Beruncnuth IMPOXU3BOAHYIO 11O HAIIPABJIICHUIO —— U HaWlTH MOAYJb BEKTOpa I'paIuCHTa JJI1

oS

X
dyukmun U = 2XY + T + 2% B Touke A(6;9;1) B nanpassenuu, cOCTABIAIOMEM C OCSMH KO-

y

OpAHHAT YIJIbL y y .

Ne2. Hccrenosats na sxerpemym pyrxmmio Z = Xy(L—4x? —4y) —5.

Ne3. z=In(y—x"), x=+/sint, y=cost. Haiitu %

Bapuanr
Boiuucnume:
J& [+
1. 2. | (2x+1)-In xdx .
5 x-2 I
3x? -4 sin® 3x 2x—1
3. dx. 4, | ———dx. 5 | ———dx.
jx2+4x -[cos23x j«/4—2x—x2

1. BbIYHCIUTH UHTETPAJIBIL:
+ +
f g jio dx
xe ™ dx . :
1 . X-+/Inx

N3006pa3uth 001aCTh HHTETPUPOBAHUS U U3MEHHUTH MOPSAJOK UHTEIPUPOBAHUS B IOBTOPHOM HHTE-
rpaie

0 Vas-x?
Jdx [ 10y
—4 0

Boruncnute miomanbs GUrypsl, OrpaHUYeHHON JTHMHHUSIMHU

y=2-x°, y=x.
BapuaHT 3a1aHuil TPEHUPOBOYHOIO TECTA.

3anaum
3
1 vactp 1. y=sinlnx, y,y"-? 2. yzm, dy—?
X

y=3x"+xe*,%,=2/1x=0,1, [ly—?
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4. HaiiTi IpOM3BOAHYIO Y, !

a) y= 5/Sin4—x;3 6) y =X

B) exy+X=0033x r) Xx=cost+sint, y=sint—tcost
X

5. UccnenoBath Ha 3kcTpemMyM f (X) = (X - 3)2 (X - 5) .
2%

6. HaiiTu uHTepBajibl MOHOTOHHOCTH Y = —.
X

3
. X
7. Haiiti HanboutbIlice, HaMMeHblee 3HaueHne Qynkiun f (X) =3 —16X Ha oTpe3ke [—5; 1] .

8. ITocTpouTs KacarenpHyto K rpaduky Gpynkiun f (X) =3arccos x* B Touke X :% .

2 yacthb 9. Haiitu npenenst:
_(3+n)’ —(2+nY’ _  x242x-3 .
P lim G =) i 1020 g iy XEE2X3 )t
"> (2+4n)° —(1-n) x—0 @2X — x>-3 X* +5X° 4+ 6X x>z tg3x
3 yacThb
0, X<-rx
10. HccnenoBars Ha HEMPEPHIBHOCTH U BBITOJIHUTD YepTex: Y =<SINX, — 7 <Xx<0.
7w, X=0
X3
11. TIpoBecTH MOIHOE UCCIIEIOBAHUE U TOCTPOUTD Tpaduk f (X) == %
X —

Jlyis mpoBeieHust TEKYILEro KOHTPOJISI 3HAaHUM CTY/IEHTOB B AUCTAHIIMOHHOM (opMaTe B pas-
paboTtanHbIX Kadeapoil «MaremaTtruka» OHIANH-KypcaX UMEIOTCS MPOMEXKYTOUHbIE (IPOOHBIE) Te-
CTHI.

7.3.2. IIpoMexyTOUHAs aTTeCTALUS

KoMmmuiekT Bonnpocos
Bonpocwi K 3K3ameHy (2 cemecmp o4Holi popmbi 06yyeHus)

(JlJ1s1 oleHKH KOMIIeTeHIHiA)

AuddepennmnaibHoe HCHHCAeHHE (PYHKIMI OJHON NepeMeHHOi KomneteHuum
[Tonsitue QyHKIIMOHATIBLHON 3aBUCUMOCTH, KiacCHpUKaIus GyHKIIHM.
OnpeneneHne 1 TUIbl YACIOBOM NOCIEN0BATENBHOCTH

[Ipenen ynciaoBOi MOCIEAOBATEILHOCTH.

ApudmeTrueckne onepanuu HaJl NOCIeA0BaTEIbHOCTIMU

VYcnoBus cyliecTBOBaHUS KOHEYHOTO MPEEIIa YUCIOBOM MOCIIE10BATENBHO-
ctu (Teopembl Komm u Beitepmrpacca)

Bropoii 3aMeuaTenbHbli peaesn

[Ipenen ¢pynkmuu. Onpenenenns. ['eomeTpudeckas UHTEPIIPETAIUS TTOHS-
TS npenena pyHkuuu. CBoWcTBa NpeieoB

beckoneuHo mainble, 0ecKOHEUHO O0bine QYHKIUU

I1epBbIil 3aMeUaTeIbHbIN IPEae

25



BeckoHeuHO Majble BEIMYUHBL. JKBUBAJICHTHBIE OECKOHEYHO MaJIbIe B MX
HCIIOJIb30BAHUC MPU BBIYHUCIICHHUU ITPCACIIOB. Ta6Jmua OKBHUBAJICHTHBIX
OECKOHEUYHO MaJbIX

HenpepbIBHOCTh PYHKIINH B TOUKE M HAa IPOMExKyTKe. OTHOCTOPOHHUE
npenensl. Knaccuduxans Touek paspeiBa rpaduka

CoiicTBa (yHKIMH, HETIPEPBHIBHBIX HA OTpe3Ke (TeopeMbl Beiiepmtpacca,
bonwiano — Komn)

ITpousBoanas. ['eomerpuueckuii 1 GU3MYECKHIA CMBICI TPOU3BOIHOM.

KacarenbHas u HOpMasb K MIIOCKON KPUBOM

Tabnuia mpou3BOJHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIMN

CBs3b MEX/y CYIIECTBOBAaHUEM ITPOU3BOIHON (DYHKIMH B TOUYKE U HETIpe-
PBIBHOCTBIO (DYHKIIMH B TOH K€ TOYKE

[IpousBogHas cyMMBbl, IPOU3BEICHHUS, YACTHOTO. [[pon3BoaHAs CI0KHON U
oOpaTHO# GyHKIUI

[Tpon3BoHas mapaMeTpUUYECKH 3a1laHHON (YHKIIUU

[TpousBonnas GyHKIMY, 3a1aHHOI HEIBHO

JuddepennmpoBanme c10XHOM MoKa3zaTeaTbHON QYHKIUU

Huddepenuupyemocts. Juddepenunan. ['eomerpuueckuii cMmbicn audde-
peHnuana

OcHoBHble TeopeMbl auddepeHnnaipHoro ucurciaeHus (reopema depma,
teopema Poisa, Teopema Jlarpanka, Teopema Korn)

[IpaBuno Jlonurans

Muorounen Teinopa u ero cpoiictBa. ®opmyna Teitnopa. OctaTouHbIi
qnieH Gopmyiel Teitnopa B popme Jlarpamxka u [leano

AcumnToTsl rpadguka QyHKIIN

OxctpemyM. Heobxonumoe ycinoBue 3kcTpeMmyma

OkcrpeMyM. Heobxonnmoe yciaoBue 3kcTpeMmyma

JlocTaTOuHBIE YCIOBUS SKCTPEMyMa

JloctaTouHoe yciioBue Bo3pactaHus (yObIBaHUs) QYHKIIUU

HawunGomnbiree 1 HauMeHbIIIEE 3HAUCHUS (I)YHKI_II/II/I Ha OTPC3KE

BrinykiiocTs, BOTHYTOCTb, TOUKa Neperuda. JloctaTouHOE yclIOBUE BOTHY-
TOCTH (BBITYKIJIOCTH)

Heo6xomumoe ycinoBue Toukn neperunda. Jloctatounoe ycioBue neperuda

OO1m1ast cxeMa OCTPOECHHUS U MCCIeI0BaHus rpaduka QyHKIMH

VK-1

(I)yHKIII/II/I HECKOJBbKHX MEPEMECHHBIX

KomneTteHumn

OmnpeneneHne 1 reOMeTpUYECKUN CMbICT (DYHKIIMHU IBYX NEPEMEHHbIX

JIuHUYM ypoBHS QYHKIUH JIBYX IEpEMEHHBIX

YacTHbie TPOU3BOIHBIE (PYHKIIUN HECKOJIBKHUX MEPEMEHHBIX, UX T€OMETPH-
YECKUU CMBICII

DYHKIIUN HECKOJIBKHUX MEPEMEHHBIX, TOHATHE TTOJIHOTO nuddepenimana

JluddepenurpoBanue c10KHbIX QYHKIHUNA HECKOIBKHX MEPEMEHHBIX

[Ipon3BoiHbIE BBHICIIUX MOPSAKOB (PYHKIIMH HECKOIBKUX MTEPEMEHHBIX.
Cwmemannsle nponsBoansle. Teopema llIBapna

[Ipon3BoHas GyHKIIMN HECKOJIBKUX MEPEMEHHBIX M0 HAPABIECHUIO

HpOHSBO}IHaﬂ 110 HAIMPABJICHUIO U TPAJUCHT CKAJIAPHOTO IMOJIA

3KCTpCMy'M (I)yHKI_[I/II/I HCCKOJIBKUX MECPCMCHHBIX

HeobxoaumMoe u 1ocTaTouHOE YCIOBUS dKCTpeMyMa (DYHKIIMH JABYX Tepe-
MEHHBIX

YK-1

HNHTerpajbHOe HCYHCICHUE

KomneTteHuumn
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[TepBooOpasnas, HeonpeAeIeHHbIH nHTErpal. Tabauiia OCHOBHBIX MHTE-
rpajioB

3amMeHa NepeMEHHON U MHTETPUPOBAHUE 11O YACTSAM B HEOIIPEIEIEHHOM UH-
Terpaje

WuTerpupoBanue ¢ moMOIIBIO MOABEACHUS 01 3HaK quddepeniuana
WuTerpupoBanue paimoOHAILHBIX ApoOei

WNHTterpupoBaHue 1o 4acTsM U 3aMEHA IEPEMEHHOM B ONPEIEIICHHOM HHTE-
rpaje

WuTerpupoBanre TpUrOHOMETPUYECKUX (PYHKIMN, OCHOBHBIE TPUEMBI
WuTerpupoBanue uppanyoHaibHbIX QyHKINN

YHuBepcanabHasi TPUTOHOMETPUYECKas MMOJICTAaHOBKA

OmnpeneneHHBIN HHTErPa U ero cBoiicTBa. @opmyna Herotona — Jleiio- VK-1
HUILIA

[IpunoskeHus ONpeAesIEeHHOrO NHTErpala K PEIeHUI0 FTEOMETPUYECKHUX U
¢bu3nvecKux 3a1aq

Brluucnenue mioniazseit ¢ noMoubo ONpeIeIEHHOr0 HHTerpaia
Brrunciienne miomanay v JJIMHbI KPUBOM, 3aIaHHON YPaBHEHUSIMU B Iapa-
METpHUUYECKOl Gopme

Brrunciienune niomana KpUBOJIUMHENHOTO CEKTOPA B MOJISIPHBIX KOOPIMHA-
Tax

Breluncnenue 1uHbI 1yry ¢ IOMOIIBIO ONPENEIEHHOTIO HHTErpaja
Beluncnenue 1mHbI 1yru KpUBOH, 3aJaHHOM IapaMeTPUYECKU
Brruncnenmne o6beMa Tena BpallieHus ¢ TOMOIIBIO OMPEIeICHHOTO UHTe-
rpaja

Brluucnenue mioniaay noBepXHOCTH TeJla BpallleHUs

HecoOcTBeHHBIC HHTETPAITBI TIEPBOTO U BTOPOTro TUTa. [ToHATHS CXOaUMO-
CTH U PAaCXOJUMOCTH HECOOCTBEHHOTO MHTETpasa

HecoOcTBeHHBIC MHTETPABI OT PA3PBIBHBIX (DYHKITUH

Tunosbsie BapuaHThI O0UIETOB
10 JTUCIHHUITIIMHE «MaTeMaTHYeCKHH aHAJIHN3Y»

MHWHHCTEPCTBO OBPA30OBAHMS U HAYKU POCCHUIICKON ®EJEPALIMU
®EJIEPAJILHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUYPEXXJIEHWE BBICIIIETO OFPA30OBAHUS
«MOCKOBCKHH NOJIUTEXHUYECKH YHUBEPCUTET»
(MOCKOBCKHWH NOJIUTEX)

@dakynbTeT 6a30BBIX KOMIIETEHIINH, Kagenpa «MaremaTrka»

JucnuniamHa «MaTeMaTHYeCKUI aHAJIN3)

ObpazoBarenbHas nporpaMMa 15.03.05 «KoHCTpyKTOPCKO-TEXHOJIOTHYECKOEe OOecrieueHue
MAaIIHHOCTPOUTEITBHBIX TTPONU3BOJICTB)

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3Hasi, HeonpeaeneHHbIH HHTerpai. Tabmuia OCHOBHBIX HHTETPAJIOB.

dx
Y5—x++B5-x"
3. Haiitu rpamuenT pyHKuun Z = y\/x_y B Touke M, (14).

2. BBIUHCTUTH HEOIPEIEIEHHBIH HHTETPAIT j
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4. Ykaxure, KaKO! M3 HECOOCTBEHHBIX MHTETPAJIOB SIBIISIETCS CXOSIIAMCS
[Vxdx, [xdx,  [VxPdx.
1 1 1

5. HaitquTe sKcTpeMyMbl U TOUKH Teperubda Gpynkuuu Y = (X —1)e”™.

YTBepxkaeHo Ha 3acenannn Kadeapsl MareMaTuku «_31» 03 2026 r., mpotokoa Ne 7

3aB. Kadeapoim 0.M. bapaHosa / /

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIA
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIBHOE
VUPEXJIEHWE BBICHIEI'O OFPA3BOBAHU S
«MOCKOBCKHUM NMOJJMTEXHUYECKWU YHUBEPCUTET»
(MOCKOBCKHWMH MMOJIUTEX)

@®axynbTeT 0a30BbIX KOMIIETEHIIHH, kadenpa «MaremaTHKa

Hucuunimua  «MareMaTu4ecKuii aHauus»

Oo6pazoBarenpHast nporpamma  15.03.05 «KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00eCTieueHne
MalIMHOCTPOUTEIbHBIX TPOU3BOICTBY»

Kypc 1, cemectp 2

JKk3aMeHAIMOHHBIN Om1eT Ne 1

1. HecoOcTBeHHbIE HHTErpaibl MEPBOTO U BTOPOro Tuna. [[IoHATHS CXOAUMOCTH U PAaCXOIUMOCTH
HECOOCTBEHHOTO MHTErpaJa.
2t
1+t3 y= 1+t3°

2. Haiitu npousBoaHyt0 QyHKINH, 33 JaHHON TApaMETPUUECKU X =

3. HccrnenosaTh Ha SKCTpeMyM QYHKIHMIO Z =X — X+ Y +2Y.
7.6

4. BBIYUCIHUTH OTPEICTICHHbIH HHTErPal J.BSin 2 xcos xdx.
0

5. Haiitu o0bem Tena, moxy4eHHOro BpaiieHueM Bokpyr ocu OX ¢urypsl, orpaHU4eHHOM JIMHU-

avmu y=X°, y=1 x=0.

YTBepkaeHo Ha 3aceqanuu Kadeapsl MateMaTuku « 31» 03 2026 r., mporokon Ne 7

3aB. kadenpoit O.M. Bapanosa / /

J1y1g mpoBeieHNs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUH CTYJIEHTOB B JUCTAHIIMOHHOM (popmaTe
B pa3paboTaHHBIX Kadenpoit «MareMaTHKay OHJIAHH-KypcaX UMEIOTCS HTOTOBbIE TECTHI.
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