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1. I_le.lll/l, 3a/lavYi U IVIAHUPYEMBIC PE3YyJabTaTbl Oﬁyqem/m NoAuCIUIlINHE
K ocHOBHEIM yejsim OCBOCHUA AUCIHUIIIIMHBI «MaTeMaTHUeCKUM aHaIu3» CJICAYCT OTHCCTU:

- BOCIIUTaHHE y CTYJCHTOB 00IIei MaTeMaTHUECKOH KyJIbTYpBI;
- npuoOpeTeHue CTyIGHTaMH IIUPOKOT0 KPyra MaTeMaTHYeCKUX 3HaHUH, YMEHUH 1 HaBbI-

- pa3BUTHE CIIOCOOHOCTH CTYIEHTOB K HHAYKTUBHOMY M JEAYKTUBHOMY MBIIUICHHIO Hapsy C
pa3BUTUCM MaTeMaTH4eCKOn HWHTYULIUH,

- YMEHHE CTyJICHTaMHU Pa3BUBATh HABBIKM CAMOCTOSITEILHOIO U3yUeHHs Y4eOHON U Hay4-
HOM JINTEepaTyphl, COAEPKALLECH MAaTEMATUYECKUE CBECHUS U PE3YJIbTATHI;

- IOJTOTOBKY CTYJICHTOB K JESTEIbHOCTH B COOTBETCTBHHM C KBATU(PHUKAIIMOHHOMN XapaKTe-
pHUCTHKOI OakanaBpa M0 HAaIpaBJICHUIO, B TOM Yuciie popMUpOBaHHE YMEHUI HCTIOIB30BaTh OCBO-
€HHbIE MAaTEeMAaTHYECKUE METO/IbI B TPO(PECCHOHATEHON IATEIIbHOCTH.

- MOJATOTOBKY BBICOKOKBAIM(UIIMPOBAHHBIX KaJApPOB, BOCTPEOOBAHHBIX B YCIOBUSIX IH(]-
POBOIl TypOYJIEHTHOCTH M BBICOKUX TE€XHOJIOTHYECKHUX PHUCKOB COBPEMEHHOM LU(POBOM SKOHO-
MUKHU. K OCHOBHEIM 3a0auam OCBOCHUS JUCHUILINHBI «MateMaTHYeCKU aHaJI3 CJICOYCT OTHCCTU:

- OCBOCHHE CTYJICHTAMHU OCHOBHBIX TIOHSATHH, METOJIOB, (POPMHUPYIOIIUX OOIIYI0 MAaTEMA-THYECKYIO
noAroTOBKY, HCO6XO,I[I/IMYIO AJI YCIICHIHOTO pCHICHUA NPUKJIAHBIX 3a1a4;
- opmupoBaHue y cTyJeHTa TpeOyeMoro Habopa KOMIIETEHINI, COOTBETCTBYIOIIUX €r0
HaIPAaBJICHUIO TTOJITOTOBKU ¥ 00ECTIEUYNBAIOIIUX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/Ia.

OOyuenue o qucuuIuiMHe «MaTeMaTH4ecKuil aHaIu3» HallpaBieHo Ha (hopMupoBaHue y o0yua-
IOUIUXCS creayromux KommnereHuuid B cooTtBerctBUUM ¢ PI'OC 09.03.01 HMudopmaruka u
BBIUMCIINTENIbHAS TEXHHMKA, YTBEP)KICHHBIM MpHKa3oM MHHHCTEpCTBa 00pa3oBaHUs M HAYKH
Poccuii- ckoit ®enepannn ot 19.09.2017 Ne 926:

Kox n HamMeHoBaHHe KOMIIETEHIIHIA NHaukaTopsbl 10CTHKEHUS KOMITe-
TeHIUH

NOIIK-1.1. 3HaeT OCHOBBI BbICIIEW MaTeMma-
OIIK-1. Cnocoben npuMeHsTh €CTeCTBEHHO-
TUKH, METO/IbI U MOJICJIN, TPUMEHSIEMBIE B pa3-
Hay4HbIE U OOIIEHH)XEHEPHbIC 3HAHUS, Me-
JUYHBIX 00aCTsIX.
TOJIbI MATEMaTHUECKOTO aHAIN3a U MOCIH-
NOIIK-1.2. YMmeer npuMeHSTh METOIbI JUC-
POBaHUSs, TEOPETUYECKOTO U SKCIIEPUMEH- .
KPETHOM MaTeMaTHKH, CUCTEMHOIO aHalln3a,
TaJILHOTO UCCIIEOBAHUS B MTPO(HECCHOHAIIb-
. MaTeMaTH4YeCKOTO MOJAETHPOBAHUS I HC-
HOW JEATeNbHOCTH
CJIEI0OBaHUS u pa3paboTky|

npoecCHOHANBHBIX 33/lad U IMPOIIECCOB;
MPUMEHITh MaTeMaTH4ecKoe 00eCrevYeHue

npu MOJCIIUPOBAHUU  MPUKIAJAHBIX M|
uHpopmanmonHsix  mpoueccoB. MOIIK-1.3.
Bnaneer METOJIaMH COCTaBJICHHUS]
MaTeMaTHYEeCKUX MOJENIeW W pelleHus 3aaay
JIMHEHHOTO 51 HEJIMHEWHOTO
MIPOrpaMMHUPOBAHUSL.

NOIIK-8.1. 3naeT maTeMaTuk
OIIK-8. Cioco0OeH NpUMEHSTh Y
METOIOJIOTHIO U OCHOBHBIE METO/IbI
MaTeMaTH4YeCKHUe MOJIENTH, METOIbI U
MaTeMaTH4YeCKOTO MO/ICITMPOBAHUS,
CpeACTBa MPOESKTUPOBAHUS

KJIacCU(PMKALIMIO U YCIIOBUS IPUMEHEHUS
WH(POPMAIIMOHHBIX M aBTOMATU3UPOBAHHBIX .
MoJiesel, METOJIbI U CPEe/ICTBA
cucTeM




MIPOEKTUPOBAHUS HHPOPMALIMOHHBIX U
aBTOMATH3HPOBAHHBIX CHCTEM,
HMHCTPYMEHTAJIbHBIE CPEACTBA
MOJICIUPOBAHUS U TPOCKTUPOBAHHUS
NOIIK-8.2. YMmeeT npoBOAUTH
MO/IETTUPOBAHUE MPOLIECCOB U CUCTEM C
IIPUMEHEHUEM COBPEMEHHBIX
WHCTPYMEHTAJILHBIX CPEJICTB

NOIIK-8.3. VMimeer HaBBIKM MOJEINPOBAHUS
U TPOCKTHPOBAHUS HWHPOPMALMOHHBIX U

ABTOMATHU3UPOBAHHBIX CUCTCM

2.  MecTo TUCHMILUIUHBI B CTPYKTYype 00pa3oBaTeibHOM NPOrpaMMbl

JlucuurinHa OTHOCUTCS K 00s3aTenbHOM yactu 6moka bl: momyns «Marematudeckue
JTHUCIHUIUIMHBDY.
Jucuunuinza B3auMOCBsI3aHa JOTHYECKU U COAEPKATENBHO-METOAUYECKH CO CIICIYIOINMU
qucuurinHaMu U npaktukamu OITOIT:
o Jluneiinas anreGpa
e YucieHHbIE METOAbI B KOMIIBIOTEPHBIX BBIYUCICHUIX
e Teopus BEpOATHOCTEN U MaTeMaTUYECKasi CTAaTUCTUKA
e MaremaTuueckas JOTUKa U TUCKpPETHAsI MaTEMaTUKA

3. CTpyKkTypa u cofepxaHue IUCHUILIHHBI

OO01mast TpyA0eMKOCTh TUCIIUTUTMHEI COCTABIISIECT 4 3a4eTHbIC eAMHUIIEI - 144 yaca.

3.1. Buabl yueOHO# padoThI M TPY10EMKOCTh
3.1.1. Ounas popma obyueHHs

n/n Bun yueOHoii padoThl Koamectso Cemectp
4acoB )
1 | AyautopHble 3aHATHSA 72 72
B ToMm uucie:
1.1 | Jlexkuun 18 18
CeMuHapcKue/IPaKTHUECKHUE 3aHATHUS 54 54
1.2.
1.3 | JIabopatopHbie 3aHATHA
2 | CamocTosiTe1bHaAsi padoTa 72 72
3 | IIpoMe:kyTouHasi aTTeCTALUS
3auer/mud.3auer/sK3aMeH DK3aMeH DK3aMeH
Hroro 144 144




3.2. Temaruyeckuii NJIaH U3yYeHHUS TUCIHUIINHBI

3.2.1 Oynas popma oOydeHus

Nen/n

Pa3):[e.]'IbI/TeM]>I AUCHHUIIJIMHBI

TpyroeMkocTs, yac

Bcero
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PI'P

K/p

1.1

Pasnea 1. Iu¢pdepennuanbHoe uc-
yucjeHue QyHKIHUNA O{HOM NepeMeH-
HOM. YuciioBas 1ociae10BaTeIbHOCTD.
[Ipenen yncaoBoi NOCIEA0BATEIBHOCTH
u ero ceoricrtsa. [IpaBuia npeneabHOro
nepexona. @ynkuus. [Ipenen pyHkumu.
Teopemsl o npenenax QyHKIUH.
Brinaya sagannii PI'P No 1 no mare-
MATHYCCKOMY AHAIN3Y.

1.2

IlepBbIil 1 BTOPOM 3aMedaTelIbHbBIE IIpe-
nenbl. beckoHeuHo Malibie 1 GECKOHEUHO
OoyblIMEe BEIUYMHBI. JKBHBAJICHTHBIC
0ECKOHEYHO MaJjible BeIHMYUHBI. Packpbl-
THE HEONPEAEIEHHOCTEN pa3HOro THIIA.

1.3

HenpepbiBHOCTh (DyHKIIHIA B TOUKE M Ha
npomMexyTke. OTHOCTOPOHHUE MTPENEBI.
Touku pa3peiBa QyHKINH, UX KIacCH(pU-
KalMsl.

1.4

[TpousBonnas ¢ynkuuu. ['eomerpuue-
CKHMI 1 MEXaHUYECKUI CMBICI IIPOU3BOL-
Hoii. IlpaBuna guddepeHurpoBanus u
(bopMysBl BBIYMCICHUS MPOU3BOIHBIX.
Tabnuua Mpou3BOJHBIX OCHOBHBIX 3JIe-
MeHTapHbIX (yHKUMHA. Texnuka nudde-
PEHIIMPOBAHUS

1.5

Huddepennuan. [IpousBonnsie u qud-
(dbepeHnnanbl BRICIIMX MOPSIKOB. [lpu-
ONMKCHHBIE BBIYUCIICHUS C TIOMOIIBIO
g hepeHInanoB.

1.6

IIpaBuio Jlonurans. ®opmyna Teinopa.
PaznoxeHuss OCHOBHBIX 3JIEMEHTAPHBIX
¢yukuuit mo ¢opmyne Teiinopa. Ilpu-
ONMKEHHBIE BBIYMCICHUS C IOMOIIBIO
¢dopmynsl Teitnopa.




1.7

OcHoBHBIE TeopeMbl TudepeHIHaIb-
HOTO  HCYHCICHHA. MOHOTOHHOCTb
¢byHkuuu, s3kcTpemymsl. Heobxoaumblie
U JIOCTaTOYHBIC YCJIOBUS MOHOTOHHOCTH,|
JIOKaJbHOTO 3KcTpemyma. Mccnemnoa-
HUE BBIMYKJIOCTH rpaduka (QyHKIHM.
Touku neperuda.

1.8

Oom1ast cxema uccieoBaHus QyHKIMH U
noctpoeHus ee rpaduka. CBoicTBa
(GyHKUMH, HENpepBIBHBIX Ha OTpPE3KeE.
HauOonpiiee 1 HauMeHblIee 3HAYCHHS
(byHKIMHU Ha OTpE3Ke.
CamocrositeibHas padora Nel Ha ce-
MHHape 1m0 (QYHKUMAM OJHOHN mepe-
MEHHOM

1.9

Paznen 2. @yHKIUS HECKOJBbKHX IIe-
pemMeHHbIX. [Ipenen U HeNpepbIBHOCTb.
OcCHOBHBIE  CBOMCTBa  HEMPEPBHIBHBIX
¢yukuuit. Yactaelie nmpousBoansie. [1om-
HbIH 1uddepennunan.

Briaiaua 3ananuii PI'P Ne 2 no ¢pvHK-
UM HECKONBKUX NIEPEMEHHBIX

1.10

[TpousBoHbBIE CIHOXKHOW (YHKIIUH HE-
CKOJIbKMX IepeMeHHBIX. YacTHble mpo-
U3BO/IHBIE U UG depeHIanbl BHICIINX
nopsinkoB. Teopema IlBapua. IIpous-
BOJIHAs 10 HaIlpaBJIEHUIO. [ pagueHT.

1.11

OKeTpeMyM (DYyHKIIMHA HECKOJIBKHUX Tepe-
MCHHBIX. HCOGXOI[I/IMBIG U A0CTAaTOYHbIC
YCIIOBUS DKCTPEMYMa.
CamocrosiTesibHass padora Ne2 Ha ce-
MHHape N0 (QYHKIUSM HECKOJbKHUX
nepeMeHHBbIX

1.12

Pa3zpnen 3. UHTerpajibHOE HCYKCIEHUE
[TepBooOpasnas. HeomnpeneneHHbINH HH-
Terpai u ero cBoiictBa. Tabmuma uHTE-
IpajloB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHkuuid. MeToJ HEnocpeaCTBEHHOTO
WHTETPUPOBAHUS.

Boeuiava 3aganuii PI'P_Ne 3 no unTe-

LPAJLHOMY MCYNCICHNIO

1.13

WuTerpupoBanie ¢ IMOMOIIBIO 3aMEHBI
NEpPEeMEHHOM, MOJBEJICHUEM TIOJ 3HAK
muddepennuana. MeToa MHTETPHPOBaA-
HUS 110 YaCTsIM

1.14

WuTerpupoBanue parMoHANbHBIX IpO-
Oelf MHTErpUPOBAHNE HEKOTOPHIX BHJIOB
UppalMOHATBHBIX U TPUTOHOMETpHYE-
CKUX (DYHKIIMH.




3anauy, NPUBOAAIIMUE K TIOHATHIO OIpE-
neseHHoro mHrerpana. CBoicTBa ompe-
neneHHoro uHrerpana. @opmyna Heto-
ToHa-JleitOHuIa. 3aMeHa epeMeHHON U
UHTETPUPOBAHUE TI0 YACTSAM B OINpeEre-
JIEHHOM UHTETpajie

1.16

[IpunoxxeHuss  ONpPENEIEHHOTO  HMHTE-
rpaja B TeOMETPUH U MEXAHHUKE (BbIUKC-
JeHWe TUIOMIaJiell TMJIOCKUX  Quryp, 8 4 4
JUTUHBI KPUBOM, 00EMOB, IIJI0Ia /e 1o-
BEPXHOCTH).

1.17

HecoOcTBeHHBIE MHTErpaNbl MEPBOTO U
BTOPOT'0 pOJA, UX CBOMCTBA. 8 2 ) 4

1.18

3anauu, NPUBOAAIIUE K KPAaTHBIM
uHTerpajaM. J[BOMHOW M TpOMHOU
MHTErpaJIbl, UX CBOWCTBA. Beruncienue
JBOMHBIX UHTEIPAJIOB CBEICHUEM K
MOBTOPHBIM. I eoMeTpuyeckue u
¢bu3nUecKre IpUIOKEHUS KPaTHBIX
UHTErpaJIoB

KoHTpoJibHOE TecTHPOBaHNeE

10 6 4 N

caM

Bcero yacoB o AUCHUIIIMHE 144 18 54 72 3 .
PI'P pa6

3.3. Copep:xkanue pa3iej0B IMCHUUILTHHbBI

BBenenune

[Ipenmer, 3agaun u coaepkaHrue AUCHUIUTMHBL. OCHOBHBIE 3TaIlbl Pa3BUTHS TUCHUTIIUHBL.
CtpyKTypa Kypca, ero MeCTo M poiib B TIOJTOTOBKE OakaiaBpa, CBSI3b C JPYTHMH JUCIUILTHHAMHU.

Paznen 1. JuddepeHunanbHoe ucuncjieHue GyHKINH OTHON MepeMeHHOI

Tema 1. Yucnosas nocneaosarenbHOCTh. [Ipeaen unciaoBoi nMocine10BaTeIbHOCTH U €T0
coiictBa. @ynkuus. [loctpoenune rpaduxoB ¢pyunkuuid. [Ipenen pynxipm. OCHOBHBIE TEOPEMBI O
npenenax Gyskuu. [lepBolil u Bropoii 3ameuarenbHble pezensl. CpaBHEHHE OECKOHEYHO MajIbIX
1 0ECKOHEYHO OOJIBIINX BETUYMH. DKBUBAJICHTHBIE OECKOHEYHO MaJIble BETMUHHBI.

Tema 2. HerpepbsIBHOCTH (D)yHKIIMI B TOUKE U Ha IPOMEKYTKe, TOUKH pa3pbiBa PyHKIIUH,
uXx Kiaccuukanus. ACUMNOTOTHI rpaduka QyHKIMH, UX KITACCUPUKALIHSL.

Tema 3. IlpousBoanas GpyHkuuu. I'eomerpudeckuii 1 GU3NUECKUN CMBICI IIPOU3BOIHOM.
[IpaBuna nuddepenmpoBanus u GOpMyJIIbl BEIUUCIECHUS POU3BOIHBIX. Tabauia mpon3BOIHBIX
OCHOBHBIX 3JIEMEHTApHBIX (YHKUUH. Brruncienne npou3BOIHBIX (YHKUNH, 33JaHHBIX pa3IHy-
HBIM 00pazom.

Huddepenunman. [IpousBoausie u quddepeHmaisl BRICINX TOpsaakoB. [Ipubnmxennsle
BBIYHCIICHUS C TOMOIIBI0 T PEpEeHIINATOB.

Tema 4. IIpaBuno Jlonuransa. @opmyna Teinopa. PackpeiTue HeonpeaeneHHOCTEN pas-
JUYHOTO TUMA. PaznoxeHne OCHOBHBIX 3JeMEeHTapHBIX (pyHKIMi o ¢popmyse Teitnopa. [Tpubnu-
YKEHHBIE BBIYUCIICHUS C TIOMOIIBIO opMyIbl Teinopa.




Tema S. OcHoBHBIE TeopeMbl AU PepeHINATBHOTO UCUUCICHUS. MOHOTOHHOCTD (DyHK-
UM, 3KcTpeMyMbl HeoOXoauMble M 1OCTaTOYHbIE YCIOBHSI MOHOTOHHOCTH, JIOKAJIBHOTO SKCTpe-
myMma. MccnenoBanue BeimykiioctTu rpaduka ¢pyakmun. Touku nepernda rpaduka GyHKINN.

OO6mas cxema uccnenoBaHus (GyHKIMU U OCTpoeHus ee rpaduka. CBoiicTBa (yHKINH,
HENpephIBHBIX Ha oTpe3ke. Hanbombiee u HanMeHbIIee 3Ha4eHUs (PYHKIIUN Ha OTPE3Ke.

Pasnen 2. IndpepenunaibHoe ncunciaeHue pyHKuni HecKoJbKNX nepeMeHHbIX Tema

1. ®yHKIMY HECKOJIBKUX MepeMeHHbIX. JIMHUM 1 noBepxHOCTH ypoBHs. YacTHble
npousBonHble. [Tomubiit quddepennman. IIpousBoaHbIe CI0XHON (YHKINU HECKOJIBKUX TEpe-
MeHHbIX. YacTHbIe ipou3BoaHbIe U AU depennnans Beiciux nopsakos. Teopema [Bapia.

Tema 2. [IpousBoanas no HanpasieHuto. I'paauent. Kacarenpnas k kpuBoil. KacarenbHast
IUIOCKOCTh U HOpMallb K moBepxHocTH. Popmyna Teitnopa. DkcTpeMyM (YHKIUU HECKOJIBKUX
nepeMeHHbIX. HeoOXo1umble U JOCTaTOUHBIE YCIOBUS HKCTPEMYMA.

Pa3znen 3. UHTerpajibHOE HCUKMCIEHUE

Tema 1. IlepBooOpasHnas. Teopema cyliecTBOBaHUSI HEONpEAEICHHOTO MHTerpana. He-
OTIpeIeICHHBI MHTETpall U €ro CBOWCTBa. Tabyuiia WHTETrpajoB OT OCHOBHBIX 3JIEMEHTAPHBIX
¢byHKIMA. MeTo HermocpeICTBEHHOTO HHTETPUPOBAHMUS.

MeTo1bl HHTETPUPOBAHUS C TOMOILBIO 3aMEHbI IEPEMEHHOM, TOABEIEHIEM 10 3HaK TuddepeH-
nuana. MeTo MHTErpUpOBaHUs 110 4aCTSIM.

WuTerpupoBanue parMoHaIbHBIX Jpo0ei, MHTErPUPOBAHNE HEKOTOPBIX BUJOB HPPAIIMOHATBEHBIX
Y TPUTOHOMETPUYECKUX (DYHKITHA.

Tema 2. 3agauu, NpUBOJALINE K MOHATUIO ONpPENEICHHOrO MHTerpaia. OnpeneseHHbIil
HHTEIrpaJl, €ro CBOMCTBA. Y CII0BUS UHTETPpUPYEMOCTH. MIHTErpall ¢ mepeMEeHHBIM IIPEACIIOM UHTE-
rpupoBanust. Popmyna Heiotona — JleliOnuna. 3aMeHa nepeMeHHOI B ONpeIeICHHOM HHTETpaie.

[IpunoxxeHus onpeaeeHHOro MHTErpaja B FeOMETPUU U MEXaHUKE (BBIYMCIICHUE TUIOIIA-
Jei TUIOCKUX (UTyp, AJTHMHBI KPUBOH, 00HEMOB.

Tema 3. HecoOGcTBeHHBIE HHTETpaJIbI IEPBOTO U BTOPOTo poja (1o 6eCKOHEYHOMY TIpOMe-
KYTKY, OT HEOrpaHHUEHHBIX (DYHKIMI Ha KOHEUHOM IIPOMEKYTKE), UX CBOICTBA.

Tema 4. 3agauu, npuBoOASILINE K KpaTHBIM UHTETpasiaM. J[BONHOM U TPONHOM MHTErpabl,
uX cBOMCTBA. [IpaBuia BeIUKCIEHUS JBONHBIX HHTETPAJIOB.

3.4. TemaTuka NPAKTHYECKUX 3aHATHH 1O JUCHHUILINHE
«MareMaTHYeCKHUHA aHAJTU3»

No Tema 3aHaTHa
o/
1 Pasznea 1. Di1eMeHTHI MATEMATHYECKOI0 AHAJIN3A.

Uucnosas nociie0BaTenbHOCTb. 1Ipenen 4nciaoBoi mocien0BaTebHOCTH U €ro CBOM-
ctBa. [IpaBuna npenensHoro nepexona. ®yukuus. [penen pynkuuu. TeopeMs! o mpese-
nax @yukuuu. [1epBolif 1 BTOpoii 3aMevaTenbHbIe IPeaebl.

2 CpaBHeHne 0ECKOHEYHO MaJIbIX U OECKOHEYHO OOJBIINX BETUYNH. DKBUBAJICHTHBIE Oec-
KOHEYHO MaJIble BEJIMYHMHBI.

PackpsITHE HEOIIPENEIEHHOCTEN Pa3INYHOTO TUIIA

4 HenpepsiBHOCTH QPyHKIIMI B TOUKE M HA MpoMexyTKe. OTHOCTOpOHHHE Tpeaensl. Touku
paspbiBa pynkiun. [pumeps! pemenus 3agayd

5 [IpousBonnas ¢ynkuu. [Ipasuna nquddepeHumrpoBanus u GOpMyIIbl BEIYUCICHHUS TPO-
n3BOAHBIX. TexHuka nuddepeHunpoBaHus

6 HuddepenunpoBanue oopaTHbIX GyHKIUN, QYHKLIUH, 3aJaHHBIX HESIBHO, TapaMeTpuye-
CKH, Jorapudpmuueckoe auddepeHunpoBanme
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7 Huddepenunan. I'eomerpuueckuit cmpicn auddepennnana. [IponsBoansie u quddepen-
LIUAJIBI BBICIIUX MOPSAAKOB. [IprOaKeHHbIe BEIYUCICHHS C TOMOIIBIO T HEepeHIINaoB.

8 IIpaBuio Jlonurana. @opmyna Tennopa. PackpsiThe HEONpPeAEIeHHOCTEW Pa3In4HOrOo
Tuna. Pa3noxeHuss OCHOBHBIX AJIEMEHTapHBIX GYHKUUH 110 popmynie MakiopeHa.

9 [TpuGnuxeHHbIe BEIYUCICHHS ¢ TOMOUIbI0 (popmyiisl Teiinopa.

10 | ITonHoe uccnenoBanue GyHKIUN U TocTpoeHHe Tpadukos. [Ipumepsr

11 | Ilonnoe uccnenoBanue GyHKIUN U ocTpoeHue rpadukos. [Ipumeps! (IpoaomKeHue)
CamocrostenbHas pabora Nel Ha cemuHape 1o GyHKIHMSIM OJTHOW IIEPEMEHHOM

12 | Paznea 2. DyHKIMH HECKOJBKHUX NepeMeHHbIX. JIuHuM 1 nosepxHoctu yposHs. Yact-
HBIE POU3BOIHBIE U AU HepeHIInan IepBoro MopsaKa.

13 | Tonnsnii quddepennman. [IponusBoansie cinoxuoil pynkuuu. [IpousBoanas ¢pyHkuuy,
3aJaHHOI HesiBHO. YacTHbIe MPOM3BOAHbIE U MU (epeHIInabl BHICIINX TOPSIKOB. Teo-
peMa IlIBapua.

14 | IIponsBoaHas 1o HarpaBJIeHUIO. | pagueHT.

15 | OkcTpemyM (QpyHKIIMHM HECKOIBKHUX MepeMeHHbIX. Heo0XoauMble 1 T0CTaTOYHBIE yCIOBHUS
IKCTpEMYMa.

16 | CamocrosiTeibHasi paboTa Ne 2 Ha ceMuHape M0 GYHKUUSIM HEeCKOJIbKHUX MepeMeH-
HBIX

17 | Pa3znen 3. UHTerpajibHOE HCUHCTIEHHE
IlepBooOpa3nas. HeonpeneneHHbIit HHTErpal U €ro cBOWCTBA. MeTol HEMOCPECTBEH-
HOT'O MHTEIPUPOBAHMSL.

18 | MHTerpupoBaHue ¢ MOMOIIBIO 3aMEHbI IEPEMEHHOM, OBEICHUEM 01 3HaK Auddepen-
nuana. MeToJ MHTErpupOBaHHUs 110 YaCTIM

19 | MHTerpupoBanue parioHAIBHBIX IpoOel, HHTETPUPOBAHNE HEKOTOPHIX BUAOB HPPALIMO-
HaTbHBIX (DYHKINN

20 | MHTerprpoBaHue TPUTOHOMETPHUECKUX (PYHKINH.

21 | Beruncnenue onpeeneHHbIX HHTETpajioB 1o ¢popmyse Hetorona-Jleitonuma. 3amena me-
PEMEHHON U MHTETPUPOBAHME I10 YACTSIM B OIIPEJIEIICHHOM HUHTETpAJIE.

22 | IlpunoskeHus ONpeIeIeHHOT0 NHTErpala B FEOMETPUM M MEXAHUKE (BBIYUCIICHNUE IIJI01IA-
Jiei TUIOCKUX (UTyp, JTMHBI KPUBOM).

23 | IlpuoskeHus! ONpeIeIEeHHOr0 UHTETpaia B TEOMETPUN U MEXaHHUKE (BBIYMCICHUE 00be-
MOB, TUIOLIAEH TOBEPXHOCTH).

24 | HecoOcTBeHHbIE HHTETPAJIBI IEPBOTO M BTOPOTO POAA, MX BBIYUCICHHE.

25 | 3agaym, NpUBOIAIIME K KPAaTHBIM UHTETrpajaM. BbIUMcIeHNe TBOMHBIX UHTETPAJIOB CBE-
JI€HUEM K ITOBTOPHBIM. 3a/lauyil HAa U3MEHEHUE NOPAKa HHTETPUPOBAHUS B IBOMHOM HH-
Terpaie

26 | I'eomerpuueckue U GU3NUECKUE PUIIOKEHHUS KPATHBIX HHTETPAJIOB, IPUMEPHI BHIUUCIIC-
HUSL.

27 | KoHTponbHOE TECTUPOBAHUE MO KYPCY.

3.5 TemaTuka KypcoOBbIX IPOEKTOB (KypCOBBIX padoT)
KypcoBble mpoeKThl/3a1aHus 10 TaHHON AUCIUILIUHE HE MPETyCMOTPEHBI
4. YueOHO-MeTOAMYEeCKOEe M HHPOPMAIIMOHHOE O0ecneuyeHmne
4.1. HopmartuBHbie 1okyMeHTbI H 'OCToI
1. ®enepanbublit 3aK0H 0T 29 nexadps 2012 roga Ne 273-D3 «O6 obpazoBanun B Poccuiickoii

®enepannn» (C UISMEHEHUSIMU U TOTIOJTTHEHUSMH );
2. depepalibHBIN TOCYAAPCTBEHHBIM 00pa30BaTEbHBINA CTAHAAPT BBICIIET0 00pa3oBaHus - Oa-
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KaJjaBpuaT 1o HanpasieHuto noarotosku 09.03.02 MudpopmannoHHbIe CUCTEMBI U
TEXHOJIOTHH, YTBepKAeHHbIN [Ipruka3zom Munucrepcrsa oOpa3oBanus u Hayku PO ot 19
centsops2017 r. N 926 "O06 yTBepxkaeHUN QenepaibHoro. .. Pegakius ¢ usmMeHeHHsIME N
1456 ot 26.11.2020

[Tpuka3 MunucrepctBa odpazoBanust u Hayku PO ot 05 anpens 2017 r. Ne 301 «O6 yTBep-
xnaeHun [lopsiaka opraHu3anuy 1 OCYIIECTBICHUSI 00pa30BaTeIbHON AEATEIBHOCTH IO 00pa-
30BaTeNbHBIM MPOTrPaMMaM BBICIIEr0 00pa3oBaHMs — IporpaMMamM OakajiaBpHuara, mporpam-
MaM CHELMAIUTETA, IPOrpaMMaM MarucTparypsl;

[Topsimok mpoBeeHus roCy1apCTBEHHON UTOTOBOM aTTeCTallMy 0 00pa30BaTeIbHBIM IPO-
rpaMMaM BBICIIIET0 00pa3oBaHus — IporpaMMaM OakajaBpuaTa, IporpaMMam CrieuaInTeTa
U IporpaMMaM MarucTpaTypsl, yTBEPKIACHHBINH Mpruka3oM MunoOpHayku Poccun ot 29
nioHsg 2015 r. Ne 636;

[TonoxeHne o NpaKTUYECKON MOATOTOBKE 00y4aIOIUXCsl, YTBEPKAEHHOE IPUKa30M MuHHU-
CTEepCTBA HAYKH U BhICIIEro oOpazoBanus Poccuiickoit @enepannu 1 MuHHCTEpCTBA MPO-
ceemenus Poccuiickoit @enepaunu ot 5 aBrycra 2020 r. Ne 885/390;

VYcTaB U J0KaJIbHbIE HOPMAaTUBHBIE aKThl MOCKOBCKOI'O IIOJIUTEXA

Ob6nactu npodeccnoHanbHOM NeTETbHOCTH U cephl MPopeCCUOHATFHON IEATEIBHOCTH, B
KOTOPBIX BBIITYCKHUKH, OCBOMBIINE IPOrpaMMy OakanaBpuarta (J1ajnee - BHITYCKHUKH ), MOTYT
OCYIIECTBIISATH MPO(ECCHOHANBHYIO IESTEbHOCTh!

06 Cs13b, HH(POPMAITMOHHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTHH (B cpepe MpoeKTUpoBa-
HUS, pa3pabOTKH, BHEAPEHUS M SKCIUTyaTallud CPEICTB BHIYMCIUTEIHHON TEXHUKH U HH(DOP-
MAaIMOHHBIX CUCTEM, YIIPABJICHUS UX )KU3HEHHBIM LIUKIIOM)

4.2. OcHoOBHasi 1UTEpPATYpa

@uxrtenronsil [.M. OcHOBBI MaTEMaTHYECKOTO aHAIN3a: YYeOHUK [Tl BY30B, 15-¢ u3.,
crep. CIIG, Jlanb. 2023. Yacts 1. 444 c.

OuxrteHronsl] .M. OCHOBBI MaTEeMaTHYECKOTO aHAIHM3a: Y4eOHUK N7 BY30B, 14-€ u3.,
ctep. CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuii kypc marematuueckoro ananusa. T.1. uddepenunansnoe u un-
TerpajbHOE UCUUCICHHs (YHKIMNA OJHOM nepeMeHHOU. Paapl: YueOHuk [DeKTpoHHBIN pe-
cypc]: yueb. - DnextpoH. aaH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexxum goctyma: URL:
https://e.lanbook.com/book/71994 - 3armn. ¢ skpaHna.]

4.3. JlonoJHUTeNbHAS JIUTEPATypPA

[MuckynoB H. C. {uddepennmanbHoe u UHTErpaIbHOE UCYUCICHUS JUIS BTY30B. B 2-X To-
Max. M.: Murerpan - [Ipecc, 2009 — 416, 544 c. 180 k3.

3y6xoB B.I'., JIsxoBckuii B.A., Mapteinenko A.M., Munocues B.b., ITymxkaps E.A. Kypc ma-
TEMaTUKHU JJI TEXHUYECKUX BBICIINX yueOHbIX 3aBepenuid. Yactu 1-4. M.: MTT1Y, 2012. 400
IK3.

Kpatkuii kypc BbICIHIEH MaTeMaTHKH [DJIEKTpOHHBIA pecypc]: y4eO. - DIeKTpoH. JaH. -
MockBa:  HamxkoB wu K, 2017. - 510 c. [Pexum  pocryma: URL:
https://e.lanbook.com/book/93522. - 3ari. ¢ skpana.

Byrpos .C., Hukonsckuit C.M. Briciias MmaremaTnka: y4eOHHK A7 By30B B 3-X ToMax. M.:
Hpoda, 2009.

WuTerpanpHoe ucuncienue GyHKIUNA OJHOM M HECKOIBKHUX MEePeMEHHBIX. Teopus mojs: Me-
TOIMYECKHE yKa3aHUs M BapuaHThl pacueTHo-rpaduueckux padot // bonynoB M.A., bopo-
muna C.U., ITokazees B.B., Teym b.JI., Tkauenko O.1.. M.: MI'TY «MAMI», 2009.
MaremaTnueckuii ananu3. Teopus npenenoB u audepeHaIbHoe HCYUCICHNE: OCHOBHBIE
MIOJIOKEHHUS TEOPHH, METOAMYECKHE YKa3aHUs M BapHaHThl pacyeTHO-rpaduieckux padot //
bonynos M.A., bopoguna C.U., KopotkoBa H.H., Tkauenko O.U. M.: MI'TY «MAMN»,
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2009.

4.4. DJekTpoHHBbIe 00pa3oBaTebHbIE PeCypChl

[IpoBeneHue 3aHATHIA U aTTECTALMI BO3MOKHO B AMCTAaHIIMOHHOM (opMmare ¢ MpUMEHEHHEM CH-
CTeMbl TUCTaHIHOHHOTO oOyueHus yHuBepcurera (CJO-LMS) Ha ocHOBe pa3pabOTaHHBIX Ka-
¢benpoii «MaTemaTuka» 3JIEKTPOHHBIX 0Opa3oBareibHbIX pecypcoB (DOP) mo Bcem paszpenam
IIPOrpaMMBbI:

DJeMEeHTHl MaTeMaTHYECKOTO
aHanmm3a

HHTerpabHOE UCUYHCIICHHE
(GbyHKIMN OHOM epeMeHHOMI
JuddepenunansHoe ucuuce-
HUe QYHKIMI HECKOJIBKUX TIe-
PEMEHHBIX

JlonoHHUTEIbHbIE TTIaBbl MaTe-
MaTHYECKOTO aHaJN3a

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

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

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

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

Pazpaborannbie DOP BKIIIOYAIOT TPEHUPOBOUHBIE H UTOTOBBIE TECTHI.
[opsimok mpoBeaeHus: paboT B TUCTAHIIMOHHOM (pOopMaTe yCTaHABIUBACTCS OTIEIbHBIMU PacIio-
PSOKEHUSIMH ITPOPEKTOPa MO yueOHOU paboTe U/MiIH HEHTPOM Y4eOHO-METOIHMYECKON PaOOTHI.

Kax bt cTyieHT o0ecledeH MHIMBHIYaJbHBIM HEOTPAHHUCHHBIM JOCTYIOM K 3JIEKTPOHHOM
OUOJIUOTEKE MOCKOBCKOTO TIOJIUTEXA

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

WNHuTepHeT-pecypehl BKIIOYAIOT Y4eOHO-METOANYECKUE MaTepUalibl B 3JIEKTPOHHOM BHJIE, MPE-

CTaBJICHHBIE Ha caiite mospolytech.ru B pazaene: «lleHTp MaTreMaTH4ecKOro 00pa3oBaHUs)

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

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

[Tone3npie yaeOHO-MeTOAMYECKHE U MH(POPMAIIMOHHBIC MaTepUaibl IPECTABICHBl Ha calTax:
http://exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH « IHTepHEeT» ISt OCBOCHHUS

TUCIUILTMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIu1leH3NOHHOE U CBOOOTHO pacpocTpaHsaeMoe MPOrpaMMHoOe
odecreueHue

Ne[ HammenoBanue | Paszpabotumk [1O | HoctynmHocth (u- | Ccbuika Ha Enunblit peectp
(mpaBoobGnaza- | IIEH3MOHHOE, CBO- | POCCHUHCKHX MPOrpamMM IJist
TEJb) 00HO pacmpo- OBM u B/l (npu Hanuuun)
CTpaHsAEMOE)
1 | Astra Linux | OOO JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOTUN" 75
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4.6. CoBpemeHHbIe PO(ecCHOHANIbHBbIE 0a3bl TaHHBIX U
HH(OPMAIMOHHBbIE CIPABOYHbIE CUCTEMBI

Ilepeuens pecypcoB cetu UHTepHET, JOCTYNHBIX /151 OCBOCHHUS IMCUMILUINHBI:

HaumeHoBaHue Ccblika Ha pecypc HoctynHocTh

NudopManMOHHO-CIIPABOYHBIE CHCTEMbI

https://stackoverflow.co Hlocrynna B ceri M-
Stack Overflow iy TepHeT 0e3 orpaHnye-

HUU

HNudopmanmonnsie pecypesl Cetu

KoncymerantlLoc http:// www.consultant.ru | loctymHo

[Topran @enepanbHbIX rocynap-
CTBEHHBIX 00pa3zoBaTenbHbIX cTaH- | http://www.fgosvo.ru. JlocTymHO
JapTOB BhICLIETO0 00pa30BaHUs

J1eKTPOHHO-0UOINOTEYHbIE CHCTEMBI

Jlanb https://e.lanbook.com/ HocrtynHa B cetu Un-
TepHeT 0e3 orpaHnye-

305071
IPR Books https://www.iprbookshop | [locrynna B cetu Un-
ru/ TepHeT 0e3 orpaHnye-

305071

IIpodeccnonanbHbie 6a3bl JAHHBIX

ba3za naHHBIX Hay4YHOH 3JIEKTPOH- http://www.elibrary.ru HocTtynHo
HOW OMONMHOTEKH
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JloctynHo

noJIUTeMaTHIeckas peepaTuBHO-
o6ubnuorpaduyeckas u
HayKoMmeTpuueckas (OubmmnomeTpu-
yeckas) 6asza JaHHBIX

5. MaTepnaanO-TeXaneCKoe o0ecmeueHue AUCHUIIIMHbI

MarepuanpHo — TeXHUYecKast 0a3a YHUBEPCUTETa 00ECIIeUnBaET NMPOBECHUE BCEX BUJIOB
3aHATHUH, IPEyCMOTPEHHBIX YU€OHBIM IUIAHOM, U COOTBETCTBYET JCHCTBYIOIINM CAaHUTAPHBIM H
MIPOTHBOMOKAPHBIM IIPAaBUJIaM U HOPMaM.

Kadenpa «Matemarukay He pacrosiaraet COOCTBEHHBIM ayIUTOPHBIM (POHIOM M UCIIOIb-
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3yeT yueOHbIe ayTUTOPUH U3 001Iero (GoHaa yHUBEPCUTETA.
[Tpu HEOOXOAUMOCTH JIJISl POBEACHHUSI MHTEPAKTUBHBIX MPAKTHUECKUX 3aHATUHN MCTIOIb3Y-
I0TCS KOMITBIOTEPHBIE KIIACChl YHUBEPCUTETA.

6. MeToanueckue peKoMeHIal MU

6.1. MeTozmqecmle PEKOMEHAALINMA IJIl IIPpETIoAaBaTeIst
Mo OpraHvM3anuu 06yqe}mﬂ

[Ipex e Bcero, ciemyer oOpaTuTh BHUMaHUE CTYIEHTOB Ha TO, YTO MPAKTHYECKH BECh U3Y-
YaeMblii UMU MaTepHal He TpeOyeT KaKoi-TuOo CreuanibHON (JIONOTHUTEBHOM) MTOATOTOBKH U
BITOJTHE MOKET OBITh YCIICITHO U3YYEH, €CITH CTYACHTHI OyIyT MOCEMIATh 3aHATHS, CBOCBPEMEHHO
BBITIOJTHSTH JIOMAIITHUE 33/IaHUs K TIOJIb30BATHCS (IIPH HEOOXOJUMOCTH ) CUCTEMOM TNIAHOBBIX KOH-
CyJbTallUid B TEYEHHE KaXJOro cemectpa. Bourenmue B Kypc MaTaHaIM3a pa3leibl SABISIOTCS
KJIACCUYECKHUMH, B TO K€ BPEMSI OHU TPAKTUUYECKH OPUEHTUPOBAHBI, TAK KAK UMEIOT LIMPOKOE pac-
MPOCTPAHEHHE ISl PELIEHUS PA3HOIO POJa 3aa4 BHYTPU CaMOM MAaTEMATUKU U MPUKIIAIHBIX 3a-
nay. MIX ocBOEHHE MOMOXET CTYAEHTaM JIOTUYECKU BEPHO, apIYMEHTHUPOBAHO U SICHO CTPOMUTH
YCTHYIO U MMUCbMEHHYIO Peub, YCIEITHO MPUMEHSTh HAKOIUICHHBIE 3HAHUS B MPodeccHoHAIBHON
JEATEIIbHOCTH.

HeobxonuMo ¢ caMoro Havalna 3aHSATHI PEKOMEH0BATh CTYJEHTaM OCHOBHYIO H JIOTIOJI-
HUTEJIBHYIO JIUTEPATYPY, & B KOHIIE CEMECTpPa JaTh CIMCOK BOIIPOCOB JIJIS IOJATOTOBKH K DK3aMEHY.

Ha nepBoM 3aHATHH IO JUCHUIUIMHE CIIEAYET 0053aTeIbHO NPOUH(POPMHUPOBATD CTYACH-
TOB 0 BHJIE U (hopMax TEKyILIeH U MPOMEXYTOYHON aTTeCTaluii MO AUCIUILTUHE, CPOKAX UX MPO-
BEJICHHUsI, YCIOBUAX OIIyCKa K IPOMEXKYTOYHOU aTTECTALlUU, IPUMEHSEMBIX BUIAX IPOMEXKY-
TOYHOI'O KOHTPOJISL.

H3noxeHne TeOPEeTUUECKOro Marepuana JOKHO CONPOBOXKIATHCS WLIIOCTPATUBHBIMU
MpUMEpaMH, TIIATEIFHO OTOOPAaHHBIMU IPENoaBaTeeM TaK, YTOObl TEXHUYECKHE TPYIHOCTH U
BBIKJIAJIKM [IPU PELICHUH 33/1a4d HE OTBIIEKAJIN OT [VIABHOI'O: OCMBICIICHUS UACH U CYTH IIPUMEHS-
eMbIX MeToZ10B. ClielyeT Bcer/ia yKa3blBaTh IPUMEPBI IPAKTUUYECKOIO IPUMEHEHHS] pACCMOTPEH-
HBIX Ha 3aHATHAX YpaBHEHUH U HopMyII.

[IpaxkTHyeckue 3aHATHS JODKHBI OBITh OPraHU30BaHbI MIPETIOIaBATEIIEM TaKUM 00pazoM,
YTOOBI OCTaBaJIOCh BPeMs Ha MEPHUOJUUECKOE BBHIMOIHEHUE CTYJIEHTaMU HEOOJBIION caMOCTOs-
TEJILHOW PabOTHI B ayJUTOPUH JUIsl TPOBEPKH YCBOCHUS M3JI0’KEHHOTO MaTepuaia.

[IpenonaBatens, BeAyMii MPaKTHUECKUE 3aHATHUS, JOJDKEH COTJIACOBHIBATh yUeOHO-TEeMa-
THUYECKUH IJIaH 3aHATHH € JIGKTOPOM, HCIIOJIb30BaTh EUHYIO CHCTEMY 0003HAaYCHHUH.

[IpenonaBatemnio cienyeT 10OMBATHCS CUCTEMATUYECKOH HEMPEepPBhIBHOM padOThI CTyIEH-
TOB B TEUCHHE CEMECTPA, HEOOXOIUMO BBISIBIISITH CUIIBHBIX CTY/IE€HTOB M IPUBJIEKATH X K HAYYHOM
paboTe, K y4acTHIO B pa3HOTO POja OJIMMIIMAgaX U KOHKypcax.

CTyzneHT HOJKEH OLyNaTh 3aMHTEPECOBAHHOCTD MPENO0IaBaTeNsl B JOCTUKEHUN KOHEY-
HOTO pe3ysbTaTa: B NPUOOPETEHHH OOYYaroIIMMUCS MPOYHBIX 3HAHUN, YMEHMHA W BIaJCHHS
HAKOIICHHOH nH(popMaImei s peleHus 3a1a4 B IpoQecCHOHaIbHOM eI TeTbHOCTH.

6.1.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

[IpoBenenue 3aHATUI U aTTeCTAlMK BO3MOXHO B TUCTAHIIMOHHOM (opmare ¢ mpuMeHe-
HUEM CHCTEMBI AUCTaHIMOHHOTO 00yueHus yausepcurera (CO-LMS) Ha ocHOBe pazpaboTaH-
HBIX Kadenpoit «MaremaTka» 3JIEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) o Bcem pasne-
JaM nporpaMmsl (cMm. 1. 4.4).

[opsimok nmpoBeneHus padboT B JUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCS OTACIbHBIMU
pacnopsHKeHUAMHU MPOPEKTOpa Mo y4eOHOH padoTe W/Win LEHTPOM y4eOHO-METOIUYECKOi pa-
OOTBI.
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6.2. MeToauueckue YKazaHus 1Jisi Oﬁy‘{alOI].[I/lXCH 10 0CBOCHHIO
AUCIHUITI/INHBI

Pa3nes 1: nudpepenunanbHoe ncunciaenne GyHKIUH 01HOM NepeMeHHOI

[Tpu u3ydyenuu quddepeHnnansHOro HCHUCIeHU QYHKIUN OAHOM nepeMeHHOoi o0paTuTe
BHUMaHHE Ha MOHATHUE Ipejiena GYHKIUU B TOUKE U METOJIbI €r0 BhIuMcieHus. [Ipenen — ogHo u3
OCHOBHBIX MOHITUN MaTeMaTH4ECKOTo aHainu3a. [Ipu BeIUUCIECHUH NpeaenoB (pyHKIUH HAJO,

IIPEXKAE BCETO, BBIICHUTH XAPAKTEP HEONPEIEICHHOCTH OBJIAJETh TEXHUKOM PELICHU 3a1a4 Ha
BBIUMCIICHHUE MTPEJIENIOB, HAJ0 3HATh J[Ba 3aMeUaTeIbHbBIX Mpe/ena, TaOauIly SKBUBAICHTHBIX
0ECKOHEUHO MallbIX, paBuiIo JlonuTans, pa3inyHble IPUEMBIPACKPBITUS HEONPEACTICHHOCTEN B
3aBHCUMOCTH OT BHJA (DYHKIUHU U PELIUTh JOCTATOUYHO 0OJIb- II0€ KOJIMYECTBO 3a/1a4.

[Ipu u3ydyeHHH TeM, MOCBSIICHHBIX MPOU3BONHOW M nuddepeHnuany (yHKIHUU, HAIO0

OCMBICTIUTh UX T€OMETPUUYECKUI CMBICII, TOHUMATh Pa3INuue MEXy HUMHU (TuddepeHIua - 3To
TJIaBHAs JJMHEWHHAas 4acTh npupaieHus GyHkiun). TBepao 3HaTh (Kak TabauIy yMHOXKEHuUs) Ghop-
MyJbl AU depeHIrpoBaHUsT OCHOBHBIX 3JeMEHTapHBIX (QyHKIUI 1 npaBuwia auddeperunpona-
HUS (BCe, KOHEYHO, HO OCOOEHHO MpaBuiIo nuddepeHupoBanns cioxxHon (yHkimm).Obparurte
BHUMaHHE TaKXe Ha 0COOCHHOCTU auddepeHpoBanus GyHKINN, 3aJaHHBIXB HEsIBHOU (hopme,
napaMeTpu4ecky, Ha pUueM JorapupMUIecKoro JudepeHmpoBaHusl.

Crenyer 4eTKo 3HaTh U YMETh IPUMEHSAThH AITOPUTM UCCIeA0BaHMs (PYHKIMI U mocTpoe-
HUS rpauKOB: ONpeeTICHUE TOUEK Pa3phiBa (U UX KIACCU(PHKAIINIO), ACUMITOT rpaduka (BepTu-
KaJIbHOM, HAKIIOHHOW, TOPU30HTAJILHOM ), HEOOXOAUMBIE U JIOCTATOYHBIE YCIOBUS MOHOTOHHOCTH
(YHKIMH, CYIIECTBOBAHUS JIOKAIBHOTO SKCTPEMYMa, IIPOMEXYTKOB BBIITYKJIIOCTH M BOTHYTOCTH
(GyHKIMU ¥ TOYEK neperuoa.

Pa3nen 2: nudpepenunanbHoe ncunciaeHne GyHKINH HECKOJIBKUX IepeMEeHHbIX

[Tpu u3yuennu nanHoOrO paszzaena oOpaTuTe BHUMAaHUE HA TO, YTO (P)YHKIIHUS IBYX ITEPEMEH-
HBIX UMEET HaIJISIAHBIA T€OMETPUYECKUI CMBICII — 3TO IIOBEPXHOCTH B TPEXMEPHOM IIPOCTPAHCTBE

Hano ocMBICIIUTE MOHSATHS YaCTHBIX MMPOU3BOIHBIX M MOJIHOTO quddhepeHmrana u 0cooeH-
HOCTb WX BBIUMCIICHHUS, OBJIAJICTh TEXHUKON BBIUYMCIICHUS MMPOU3BOJIHBIX OT CIOXKHOW (PyHKIHMU

HECKOJILKUX TlepeMeHHbIX. CrieyeT 00paTuTh BHUMaHHE Ha TO, 4TO s GpyHkuun Z = z(X, )

0%z 0%z

CMEIIaHHBIE YaCTHBIE TPOU3BOJHBIE BTOPOTO MOPSAKA PaBHBI MEXK/Ty COOOM: (Teo-

Ox0y - 0yox

pema llIBapua), To ecTb NOPsIOK MU HEepeHIIUPOBAHNS HE UMEET 3HAUCHUSI.

Jist yHKIMU HECKOJIBKUX MEPEMEHHBIX CKOPOCTh U3MEHEHHUS (PYHKIIUHU B TPOU3BOJIEHOM
HaIpaBJICHUU XapaKTepU3yeTcs MPOU3BOIHOM MO HANPaBJICHUIO, @ HAUOOJBIIAsE CKOPOCTh U3Me-
HeHHst QYHKIMK OyeT B HapaBJICHUH BEKTOPA I'PaIeHTA.

Crnenyer oOpaTuTh B 3TOW TeMe BHUMaHUE Ha HEOOXOIUMOE U JOCTATOUYHOE YCIIOBHS Cy-
IIECTBOBAHUS IKCTPEMyMa (PYHKIIMH HECKOJIBKUX TTEPEMEHHBIX.

Pa3jen 3: uHTErpasibHOE HCHUCIEHHE

B uHTerpanbHOM HCYMCICHHUU pelIaeTcs 3ajaada, oOpaTHOW TOW, KOTOpas paccMaTpHBa-
nach B AudpepeHMaTbHOM HCUUCIICHUH: HE00X0IUMO HAWTH JTsl JAHHOHN (QyHKITUN f (x) TaKyIo
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(GyHKIMIO, TIPOU3BOAHAS OT KOTOpOil Obuta Obl paBHa 3aaHHOW. MHTerpupoBanue (QyHKIMA — m0-
CTaTOYHO CJIOXKHBIN pa3/iell MaTeMaTHUKH, OBJIAETh KOTOPBIM MOKHO TOJIBKO, €CJIH CTYACHT «BO3b-MET»
JOCTAaTOYHO OOJIBIIOE KOJIWYECTBO MHTETPAJIOB PA3HOTO THIIA.

Hazno TBepno 3HaTh Tabiuily MHTErPaloB OT OCHOBHBIX 3JIEMEHTApHBIX ()YHKIIMHA, OCHOB- HbIC
METOJbl HMHTETPUPOBaHMs (3aMEHa TIEePEeMEHHOW, TOJBeNeHUEe TMoJa 3Hak auddepeHrana, HH-
TErPUPOBAHUE TI0 YACTSIM, IPUEMBI BBIUMCIICHUSI MHTETPAJIOB OT PallMOHAIBHBIX Jpo0ei, OT pa3- HOTo
THUIA TPUTOHOMETPUYECKUX (DYHKIUN).

Hazno ocMbICTUTB €TMHCTBO MOX0/1a K IOCTPOSHUIO OTIPEICIICHHBIX, KPaTHBIX, KPUBOJIU-HEWHBIX,
MOBEPXHOCTHBIX HHTETPAJIOB — IOCTPOCHNUE HEKOTOPOH MHTETPATILHON CYyMMBI U Tpe- AETbHBIN MEePeXo.

3HaTh T€OMETPUUYECKHI CMBICT U OCHOBHYIO (DOpPMYJTy BHIYMCIICHUS OINPEACIIEHHBIX HHTE-TPAJIOB
— (opmyny HproTona — JleiiOHuma, reoMmeTpuiyeckue 1 (pu3ndecKre MPUIOKEHUS ONpese-JICHHBIX U
KpaTHBIX MHTETPAJIOB, YMETh HAXOAUTh IUIOMIA/b TUIOCKOW (UTypHl, JUTMHY KPUBOH, 00BEM H IUIOIIAIb
MOBEPXHOCTH TEJ BPAIICHUSI.

7. ®OHJ OLICHOYHBIX CPEACTB
7.1. MeToAbI KOHTPOJISI U OLICHNBAHUA Pe3yJIbTATOB 00y4YeHH

J71s1 KOHTPOIISI yCIIEBAEMOCTHU M Kau€CTBA OCBOEHUS IUCLUIUIMHBI HACTOSIILIEN IPOrpaMMoi
IIPEyCMOTPEHBI CIEAYIOINE BUABI KOHTPOJIA:
- KOHTPOJIb TEKYLIEH yCrIeBaeMOCTH (TEKYILIUI KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTecTalys (IK3aMeH).

7.2. IkaJjau KpUTepHH OLCHNBAHUA Pe3yJabTATOB 00y4YeHM

DopMa NPOMEKYTOYHOM aTTECTALMU: IK3aMEH

[TpomesxyTounas arTectaus o0yJaromuxcs B popMe sK3aMeHa MpOBOIUTCS MO Pe3ysIbTaTaM
BBITOJIHEHHSI BCEX BUJIOB yUEOHOM pabOThI, MPeyCMOTPEHHBIX Y4eOHBIM IJIAHOM I10 JAHHOM JANUCIH-
IUIMHE, IIPY 3TOM YUYHUTBHIBAIOTCS PE3YJIbTATHI TEKYIIEr0 KOHTPOJSA YCIIEBAEMOCTH B TEYCHHUE Ce-
mecTpa. OLeHKa CTENeHH JOCTHKEHUsT 00yUYaloIMMUCS TUIAHUPYEMbIX Pe3yJIbTaTOB OO0Y4YEHHUs MO
JUCLUIIIIMHE TIPOBOAUTCS IPENoJaBareeM, BEAYIIUM 3aHATUA 10 JUCLHUIUIMHE METOJOM JKCIEPT-
HOM oueHKU. I1o uroram npomMeXyTo4yHOM aTTecTalu M0 AUCLUIUIMHE BBICTABIIACTCS OLEHKA «OT-
JUYHO», «XOPOLIO», «YIOBIECTBOPUTEIBHO» UIIU «HEYIOBICTBOPUTEILHO.

IxaJja oneHUBaHUA Onucanne

BoinonHeHsl Bce 00si3aTesIbHbIE YCJOBHSI NMOATOTOBKH CTY-
AEHTAa K IPOMEKYTOYHON aTTecTalMu, IIPEIyCMOTPECHHbIE
IpOrpaMMoi ITUCHUIUIMHBL CTyAEeHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUI, HABBIKOB II0OKA3aTeIIIM, [IPUBEICHHBIM B
OtinyHO TabJIMIax, ONEepPUPYeT MPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBBIKaMU, IIPUMEHSET UX B CUTYalUsX MOBBIIICHHONW CIIOKHO-
ctu. IIpm >TOM MOryTr OBITH JOMYIIEHBl HE3HAUYUTEIbHBIC
OMOKHU, HETOYHOCTH, 3aTPyIHEHHsS NpPU TEepeHOoce 3HAHUM U
YMEHUI Ha HOBBIEC, HECTAHIAPTHBIC 3a/1a4U.
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Xopomo

BrinonHeHsl Bce 00si3aTesIbHbIE YCJIOBHSI NMOATOTOBKH CTY-
AEHTA K IPOMEKYTOYHON aTTecTalMH, IPEIyCMOTPECHHbIE
IpOrpaMMoi JucHUIUIMHBL. CTyIAEHT JEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMECHUH, HABBIKOB [T0KA3aTEJISIM, [IPUBEICHHBIM B
TabJIMIax, ONepUpyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH,
HaBbIKaMU. B T0 ke BpeMs IIpU OTBETE JOIYCKACT HECYLIECTBEH-
HBIE MOrPEIIHOCTH, 3aJa4y PEIIacT ¢ HeJOYeTaMU, HE BIIMSIIO-
UMY Ha OOIIHIA X0/ PEeLICHHUS.

Y 10BIIETBOPUTEIILHO

BrimonHeHsl Bce 00si3aTesIbHbIE YCJOBHS MOATOTOBKH CTY-
AeHTa K TMPOMEKYTOYHOH AaTTeCTallMU, IPEIyCMOTPEHHBIE
nporpaMMmoil TucHMIUIMHBL. CTYIEHT AEMOHCTPHPYET COOTBET-
CTBHE 3HaHUH, YMEHUH, HABBIKOB ITOKA3aTEJISIM, IIPUBEACHHBIM B
TabJIMIaxX, ONEpPUPYET MPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,
HaBblkaMu. Ho mOKa3bIBaeT HEeriayOOKHe 3HAHUS, IIPU OTBETE HE
JIOTyCKaeT rpyObIX OMMOOK WM MPOTUBOPEUUH, OJJHAKO B (op-
MYJUPOBaHUM OTBETA OTCYTCTBYET JOJDKHAs CBSA3b MEX]y aHa-
JM30M, apryMEHTalued U BBIBOJAMHM, B PEIICHUH 3a7ad MOTYT
cojiep>KaThCst TpyOble omuOKH. /11 momy4eHus: paBUIBHOTO OT-
BeTa TPeOYIOTCSl YTOUHSIOMINE BOTIPOCHI.

HeynosnerBopurenbHo

He BbimonHeHb! 00s13aTe/ibHBbIC YCJOBHSI NOATOTOBKH CTY-
AECHTA K IPOMEKYTOYHON aTTecTalMu, IIPEIyCMOTPECHHbIE
nporpammon aucumiuiveel, MJIM cTyneHT neMOHCTpUpYET He-
IIOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB IIPUBEICHHBIM
B Ta0JIMIaX, JOMYCKAIOTCS 3HAUUTENIbHBIC OITMOKH, TPOSBIISETCS
OTCYTCTBHME 3HAaHUN, YMEHUH, HABBIKOB II0 PsAAy IOKa3aTeseH,
CTYJIEHT UCHBITBIBACT 3HAYUTEIIbHBIE 3aTPyAHECHUS IIPU OIEpU-
POBaHUU 3HAHUAMU U YMEHUSAMU.

7.3. OueHo4YHBIE CPeaCTBA

HanmenoBanue [Ipencrasienue oue-
Ne Kpatkas xapakTepucTHKa OLIEHOYHOTO
OLIEHOYHOTI'0O CpeJi- HOYHOT'O CPE/CTBA B
n/n CpeacTBa
CTBa DdOC
1 KonTponsnas (ca- CpenctBo npoBepku yMeHui npuMmeHsATh | KoHTponbpHBIE 3a1a-

MOCTOSITEJIbHA)
pabota

(KP)

MOJYyYECHHBIE 3HAHUS JUIS PELUCHHS 3a1a4
ONPEACIICHHOTO TUIA MO TEME WJIU pa3-
Jieny

HUA
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2 | PacuetHo-Tpadu- CpenctBo nmpoBepku ymMeHMM npuMeHsaTh | Kommiekr  3aganuii
yeckas padora MOJIyYCHHbIE 3HAHUS 110 3apaHee ompene- | AJIS BBIMOJIHEHHS pac-
(PTP) JEHHOW METOJWKE IS PEeIleHUs 3aaad | YeTHO-TpaduuecKon
WIA 33JaHAi O MOAYJIIO WM JUCHU- | pabOTHI
IUIMHE B LIEJTIOM.
CpencTBo KOHTPOJIS,, OpraHU30BAHHOE KaK
crienManbHas 6ece1a me1arornyeckoro pa-
VCTHBIH ompoc co- | O0THHKA ¢ 00yYaromIMMCsl Ha TEMBbI, CBS- Bomnpocsl o
3 OecenoBaHue, 3aHHbIE ¢ M3y4aeMO UCIMIUIMHOMN, M pac- | TeMam/pa3Jiesam Juc-
(YO) CYMTAHHOE HA BBIACHEHHE 00bEMa 3HAHUU LATUIVHBI
00yyaromerocs 1o onpeaeieHHOMY pa3-
Jeny, TeMe, mpodIemMe u T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 3aaHUH,
4 Tecr M103BOJISIIOIIIAS aBTOMaTH3HPO- BapwanT Tecta
(T) BaTh MPOLEAYPY U3MEPEHUS YPOBHSI 3HA-
HUI 1 yMeHU# o0yyaromerocs.
5 | Ok3ameHannonHble | CpencTBO TMPOBEPKH 3HAHWH, YMEHUH, | DK3aMECHAIIMOHHBIC
OUIeTHI HaBBIKOB. MOXKET BKIIIOYATh KOMIUIEKC T€O- | OMIICTHI
(3B) PETHYECKUX vBOHpOCOB, 3ajgad, MpakTH4de-
CKUX 3aJJaHHH.

7.3.1. Texkyuuii KOHTPOJIb

OneHOYHbIE CPEACTBA TEKYILIETO KOHTPOJIS YCIIEBAEMOCTHU BKIKOYAIOT KOHTPOJIbHBIE BOIIPOCHI
U 3a7aHus B popMe OJaHKOBOTO TECTUPOBAHMS JUIsI KOHTPOJISI OCBOCHHUS 0OYYAIOIIMMUCS Pa3/ieioB
JucuuIuHel, npueM PI'P.

Coaeprxanue pacyeTHO-rpapuyecKkux pador.

PacuerHo-rpadguyeckas padora Nel mo qudgepeHInATBHOMY HCUYMCTCHHI0 PYHKIMI OTHOM
nepeMeHHOol

Kpatkoe comeprkanue u 3Tarsl pacdeTHO-rpaduueckoil paboTh:
[Tpenen uncnoBOM MOCIEIOBATENBHOCTH, IPee (QyHKIHH.
HccnenoBanue GyHKIIMU HA HENPEPHIBHOCTb.

Brruncenne npou3BoAHBIX (QYHKIMH.

HccnenoBanue GyHKIMHU, TOCTPOECHUE TPAPUKOB.

PacuetHo-rpadguyeckas padora Ne 2 mo pyHKIMAM HECKOJIBKUX IIepEeMEHHbIX.

Kpartkoe conepkanue pacyeTHO-rpaduieckoil paboThI:
@DyHKIMHU HECKOJIBKUX NepeMeHHbIX. YacTHbIe pon3BoHbIe. [IpoM3BOIHBIE OT CIOKHBIX (PYHK-
1uii. [Ipon3BogHAas 11O HANPABJICHUIO U TPAHEHT. DKCTPEeMyM (PYHKIUH JBYX MEPEMEHHBIX.

PacuerHo-rpadguyeckas padora Ne 3 no HHTErpaJbHOMY HCYHCJICHHUIO.

KpaTkoe comeprkanue u 3Tamnbl pacueTHO-rpaduueckoil paboThI:
Ilepguviti sman:

MeTto1bl UHTETPUPOBaHUS. BeIuncieHne HeolpeIeIeHHBIX HHTETPAJIOB.
Bmopoii sman:
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[TpunoxeHus onpeneseHHbIX HHTEerpaioB. MccnenoBanue cXxoauMOoCcTH HECOOCTBEHHBIX HHTETPa-
JIOB.

KoMmiiekT 3aganmii
JJI1 BBINOJIHEHHS pacueTHO-Tpadpuyeckux pador (PI'P)
no pucrmminie «MateMaTHYeCKHHA aHATIU3»

Teopus npenenoB u nudpdepeHupoBanne PYHKIUH OAHON NepeMeHHOI

1. Haiitu npenensr:

(2—1’1)2—(1+n)2 2 — 33 13
lim lim n+2—~on’ +

# (l+ n)z—(2—n)zl e HpyS4n
(2n? + Yz
. . 3n+l
lim|—™ | , hmn(m n), (n=10)
n— 2”2 +1 n—o0 llm | |
K ) n —)ook n _|_ 1 J
2 2
lim 2x +11x+15 ' lim 4x ‘
x—>-3 x+3 0 8in 3x
lim 2" = 5" lim Sin 3¢ lim (1 3x) e
Hesoo 3n+2 + 5n x—0 1= exz x—>+0

0, x<-m

2. MccnenoBaTh Ha HEMPEPBIBHOCTD U BBIIOJHUTE YEPTEK: ) = J sinx, -1 <x<0

L7t, x>0

3. Haiitu npou3BoaHy10 (PyHKITUH:

2(3x3 +4x7 —x - 2) v = Inarcsin \/17€LL

<| (7 \
y=sin| _ 1]
[ By
yzL& =arct 2;4—sinln2x
3sin(12x + 1) YRR e
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y = arctg’ ln_“’@ V= (\/;)

x+2

~

X B

sin(x—2y)+ —=7x x=e 'cost, y=e coSt
y

4. CocTaBUTh ypaBHEHHs KacaTeNbHOW M HOPMaJHM K JAaHHOW KpUBOHM B TOUKE ¢ aOCIHCCOM X, :

y=x2+8J/x-32, x,=4.

— 42
5. TIPOBECTH MOJIHOE UCCICAOBAHUE H IIOCTPOUTH rpaduk J (x) =2+ —
X
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(I)YHKHI/II/I HECKOJBbKHUX IEPEMECHHDBIX

1. Haiiti yacTHbIE IPOM3BOAHBIE BTOPOIO NOPsKa, YOeAUTbCS, uT0 2' = 7= x* 43y
chy Zyx Xy
2. Haiitu rpaguent GyHkiuu z = f(x,y) BTOouke M (Xy,)0): z= yT , Moy(4,6).
X
3. UccnenoBarh Ha SKCTpeMyM QYHKIHIO z = x> —x+ J* +2) .
Hurerpuposanue
BbIYHCINTD Heolpe/aeIeHHbIe HHTErPaJibl
dx .
| , [ x-27%dx, I(x+1)e“ dx, [xcos3xdx, [e*cosxdx,
20x + x
dx dx x+18 A x+1 sin’® x
J‘ X
’ ’ X — 6 X + 2
¥ —6x+18 Ixz+6x+5 ( X ) fx2+3dx, Icoszxdx'

Boruncianrtsb ONMpPEACTCHHBbIC HHTEI'PAJIbI

1.6 U dx ! ¢ dx

g 3sin? xcosxdx, gm, {(x ~1)e“dx, {m,

6 dx 2 1+ x? <4 dy 1x? +2x

BT e oo Lo
-2 1

A ¥ 2 .6 U dx

ngzdx, { 4—x%dx, _([3sin2xcosxdx ) .([ﬁ,

3

1 e dx
~1)e” ——
_!(x Jerdx, ~1[xxf7+lnx

Heco0cTBeHHBIE HHTETPAJIbI

1. Ykaxure, Kakoi U3 HECOOCTBEHHBIX MHTETPAJIOB SIBIISICTCS CXOAAIMMCS

w N, oxdx, @ dx
CE

2. BEIUMCIATE HHTET paJl, yCTAaHOBUTH €ro CXOAUMOCTb WJIN PACXOJUMOCTDH © dx

1

1+ x2
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['e]

3. BBIYHCIHUTH UHTETPAJI, YCTAHOBUTH €r0 CXOAUMOCTD WIIH PACXOIUMOCTh [ In xdx
1

dx
4. BBIYKMCIIUTH HECOOCTBEHHBIN HHTErPal TT, YCTAHOBHUTD €0 CXOUMOCTD HJIH
0+/X

pacxoauMoOCThb.
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tdx
5. Bboraucenutb HeCOOCTBEHHBIN MHTETPaN | —, yCTAHOBUTH €0 CXOAMMOCTD UIIU
-1
PacxoIUMOCTb.
* dx

6. Beruncinurte HHTCIrpaji, YCTAHOBUTD €TI0 CXOAUMOCTDb WJIN PACXOAUMOCTDH '[

—00

1+ x?

['e]

7. BprauciuTh HHTErpall, yCTAHOBUTH €r0 CXOJAUMOCTb MIIU PACXOJUMOCTh J In xdx

Ld
X
8. BBIUMCIUTh HECOOCTBEHHBIN HHTETpal '[ —-» YCTAHOBUTB €TI0 CXOAUMOCTD WIIH
Six

pacxoauMOCTb.
KpaTHblie nHTErpanl

1. U3MeHuTh NOpSA0K MHTETPUPOBAHUS B JBOMHOM MHTETpaJIe

2 6-x 1 2-y

a. _([dx 2_“ f(x, y)dy, b. Idy [Af(x, y)dx .

2. Beruncnute J. (10 — x? — y?)dxdy, D= {(x,y)| I<x<2, 0<y<2j.

3. Beraucantb

J‘J‘(12x2 ¥ o+16x° ) )dxdy;
D

D:x=1,y=x% y=—/x.
4. BEIUUCIIATE

[[(x* + y)dxdy, D —MHOXeCTBO TOUYEK IIIOCKOCTH, OTPAHHICHHOE JTMHHAMH
(D)

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

5. Haiitu miomans Gpurypsl, orpaHUYeHHON JaHHBIMU JIMHUSMH

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

6. Haiitu miomans GUrypsl, OrpaHUdEeHHON IMHUAMU Y = X2, y = —x + 2

8. Haiitu 06beM Tena, MoIy4eHHOro BpaleHHneM BOKpYyT ocu OY Gurypsbl, OorpaHH4eHHON JIMHU-

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

9. Haiitu 06beM Tena, OIy4eHHOro BpaleHueM BOKpYyT oc OX GUrypsl, orpaHHuEHHOMN JTMHU-
amu y=x*, ' =x.
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KonTpoJbHbie padoTsl (IpuMepHI)
BapuaHTt

1. Moctpowutb rpaduk: y =3cos 2x
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2. Hantn npegensl:

(5—n)2+(5+n)2 1—cos 2x X-x>-x-2

1) lim . 2)lim ———— 3) lim - -
= (5-n)2=(5+n) o0 e ] w2 x” —2X" +x=2

1
4) limvVx* —x -1 5) 1im|(1+ xcos2x\|x76) lim(x— X —x+1)

—x, x<0

=2 In(x-1) =0\ 1+ xcosx ) e

2
3. Nccneposatb HA HEMPEPbLIBHOCTb U BbIMOHUTL YepTex: YV =< X , 0<x<2

3, x>2
BapuaHT
1. HaiiTv npon3BoaHyto V. :
a) y=arctg’ In v 6)y:( x)
xX+2
x3
B) sin(x—2y)+_=7x r) x=e"cost, y=e' cost
Y
(1 1)
2. Haittn lim| ——
x—)wkx arctgx
2 1

3. MpoBecTi NoHOe Uccaeg0BaHNE M NOCTPOUTL rpaduKk | (x) =x + pel

Bapmuanr.

ou

Nel. BeruuciauTh Npou3BOAHYIO [0 HAPABICHUI0 —— 1 HaTH MO IyJIb BEKTOPA FPaIUEHTA IS
Os

X

bynkmun u = 2xy + /Y + 2° Brouke  A(6;9;1) B HanpaBIeHUH, COCTABISIONIEM C OCIMH KOOP-

3 6 T
muHaT yrmer COSA = —, cosB=_,y<_.
7 7 2
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Ne2. VccnenoBats Ha skctpemyM Gyuxkumo Z = xp(1—4x? —4y) -5,

—

. d
Ne3. z=1In(y—x*), x= sint, y=cost. Haiitu d_Z
t

Bapuant

Boiyucanumoe:
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2

2. I(Zx + 1)- In xdx .
1

3x? -4 sin® 3x v —1
3. [ . [ s T
x°+4x 4. cos” 3x 74##
1. Brruuciute UHTETpaIbL:
+00 5 +00 dx
.[ xe™ dx . I .
| e X-+/Inx

MN306pa3nTb 061acTb MHTErPUPOBAHMUA U U3MEHWUTbL NOPAAOK UHTETPUPOBAHNA B MOBTOPHOM UHTErpane

N ey
j4 dx {f(x; Y)dy.

BblumMcanTb naowaab ¢Gurypbl, OrpaHWYEHHOW IMHMAMM

y=2-x%,y=x.
BapuWaHT 3aaHuii TPEHUPOBOYHOTO TecTa.

3apgaum

3
2 y= arcctg\/;, dy—?
X

luactbl. y =sinlnx, y',y' =2 3. y=3x> +xe*,x,=2[1x=0,1, [y -2

4. HaltTn npousBoaHyto ). :

— arctg7x
a)y=5/sin4¥ 6)y:x

8) exy+1=cos 3y r) x =cost+sint, y =sint—tcost
X

5. Miccnepoarb Ha sketpemym f (x) = (x — 3)2 (x-5).

62 X

6. HanTn nHTepBasnbl MOHOTOHHOCTN V = — -
X
3

X
7. HaiTn Hanbonbliee, HaMmeHbLIee 3HaYeHUe GyHKLUMU f(x) = __—16x Ha oTpeske [—5;1] .

1
_ 2 _
8. MocTponTb KacaTenbHyto K rpaduky GpyHKLMM f(x) = 3arccosx” BTouKe X = 3 .
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2 yactb 9. Hantu npegensl:

(3+n)2 —(2+n)2

= (24+n)2=(1-n)

2

tg2x

2)lim

x—0 er —1

X2 +2x-3

3) lim
x—>-3 x3 + 5X2 +6x

tgSx

4) im—
" tg3x
2
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3 yacTtb
0, x<-m

10. UccneposaTb Ha HEMPEPBIBHOCTb M BbINONHWUTL YepTeXK: = Jsinx, -t <x<0.

[n, x>0
x3
11. NpoBecTn NONHOE NccnesoBaHNE U NOCTPOUTL FpaduK f(x) =— 1
x —
KonTpoJbHbIe padoTsl (IpuMepHI)
BapuaHTt
1. Moctpowutb rpaduk: y =3cos 2x
2. Hantn npegensol:
2 2
(5-n) +(5+n) 1—cos 2x B-x-x-2
1) lim 2)lim———— 3) lim
2 2y 3 2
’7"°°(5—n)2—(5+n) 0 ptr ] 2 x” =2 +x—=2

1
4) limvVx* —x -1 5) lim|(1+xcos2x\|x76) lim(x— X —x+1)

=2 In(x-1) =0\ 1+ xcosx ) ¥

—x, x<0

2
3. Nccneposatb HA HEMPEPbLIBHOCTb U BbIMOIHUTL YepTex: Y =< X , 0<x<2

3, x>2
BapuaHT
1. HaiiTv npon3BoaHyto V. :
a) y=arctg’ In v 6)y:( x)
xX+2
x3
B) sin(x—2y)+_=7x r) x=e"cost, y=e' cost
Y
(1 1)
2. Haittn lim| ——
x—)ookx arctgx
2 1
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3.npOBECTMHOﬂHOEMCCﬂGAOBaHMEIAHOCTpOMTbrpa¢MK_f(x)==x 4‘}7-

Bapmuanr.
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ou

Nel. BbrauciauTh MpOU3BOJHYIO MO HANPABICHUIO —— ¥ HAWTH MOYJIb BEKTOPA FPAJUEHTAa IS
os

X

bysxumn u =2xy + Y + 2> Brouke A(6;9;1) B HampaBIEHMH, COCTABIIONIEM € OCAMHU KOOP-

3 6 T
muHaT yrmer COSA = —, cosB=_,y<_.
7 7 2

Ne2. VccnenoBats Ha sxctpemyM Gyuxkumo Z = xp(1—4x? —4y) -5

4 dZ

N93.Z:1n(y—x ), x:wlsint, Yy =COSt. Haiitu j
t

Bapuant

Boiyucanumoe:

R dx ’
1-.([\/;_2. Z.J‘l(2x+1)-lnxdx.
3x2 -4 sin® 3x v —1
dx. dx.
s ] T A | !

74#&;\%

1. BBIUUCIUTB UHTETPANBL:
+00 +0
i _dx
.[ xe™ dx . :
1 e X-+/Inx
MN306pasnTb 061aCTb UHTETPUPOBAHMA U USMEHUTb NOPAAOK UHTErPUPOBAHUA B MOBTOPHOM UHTErpane

N ey
j4 dx {f(x; Y)dy.

BbluMcanTb naowaab ¢Gurypbl, OrpaHWYEHHOW IMHMAMM

y=2-x%,y=x.
BapuWaHT 3aaHuii TPEHMPOBOYHOTO TecTa.

3apgaun luactb 1. y=sinln -?
x, ¥,y
31



3
2. y= , dy—? 3, y:% -2, . Ox=0,1, [y—?

4. Halttn npoussoaHyto ). :

. _3 arctg7x
a)y:5’511’14x7 6)y:x
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B) ¢ +2 = cos 3x r) x=cost+sint, y=sint—tcost

X

5. Miccnepoarb Ha sketpemym f (x) = (x — 3)2 (x-5).

62 X

6. HalTn nHTepBasnbl MOHOTOHHOCTN V = — .
by

3

X
7. Hantn Hanbonblee, HAaMMeHbLLee 3HaYeHne GyHKLUK f(x) = ?_16)6 Ha OTpe3ke [—5;1] .

1
8. MocTpouTb KacaTesibHYHo K rpadmKy dyHKumm | (x) =3arccos x> BTOUKe X = —.

2

2 yactb 9. Hantu npegensl:

2 2
(3+n) —(2+n) tg2x x> +2x-3 tgSx
1) lim )lim— 3)lim—— - 4) lim_—__
(e (2 + }’l)2 —(l—n)z x—0 eZX -1 x—>-3 x3 + 5X2 +6x x—>E2 tg3x
3 yactb
0, x<-m

10. WccnepoBaTh Ha HEMPEPBIBHOCTb U BLINOAHUTL YepTex: y={sinx, —T <x<0.

[n, x>0

3
X

-4

11. NMpoBecTX NONHOE UCCAe0BaHUE N MOCTPOUTb rpadumK f(x) =

Kpurepun onenkmn:

- OLICHKA «3a4T€HO» BBICTABJISETCS CTYACHTY, €CJIM OH PETYJISIPHO B TEUEHUE CEMECTpa IIPEACTABIISI
peLIeHUs 3a/1a4, BBIIIOJIHUI ITOJIHOCTBIO BCE 3aJaHMs U UX 3allUTUII, OTBETUB HA BOIIPOCHI IIPENOAa-
BaTeIs;

- OLIEHKA «HE 3a4TEHO» BBICTABIIACTCS CTYACHTY, €CJIA OH HEPETYJISIPHO B TEUCHHUE CEMECTpa Ipel-
CTaBJISUT PELICHHUS 3a/1a4, BHIOIHIII 3alaHHUs HE MOJHOCTBHIO WM BOOOIIE HE MPECTABISIT pabOTHI
Ha IIPOBEPKY, JOIYCKACT CYLIECTBEHHbIE HETOYHOCTH B OTBETaX HA BOIIPOCHI IIPETIO1aBATEIIA.

Jlis mpoBeieHus TEKyIIEero KOHTPOJIs 3HAHUK CTYACHTOB B TUCTAHIIMOHHOM (hopmaTte B pas-
pabotanHbIX Kadenpoil «MaremaTnka» OHJIAWH-Kypcax UMEIOTCS MPOMEKYTOUHbIE (MPOOHBIE) Te-
CTBI.

7.3.1.1. I[Ipome:xxyTOouHast aTTECTALIUSA

[TpomesxyTouHas arTecTanus - (3K3aMeH) MPOBOJUTCS IO OUIeTaM B YCTHOM (opme.
Bpewmst 11 moAroTOBKM OTBETA Ha BOMPOCHI HE Oosiee 45 MUH.
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buner BkiroyaeT TeOpETUYECKUI BOIIPOC U 3a1a4H.
KoMIutekThl 3K3aMeHaIMOHHBIX OMIIETOB XpaHsATCs Ha Kadenpe «MaTtemaTtukay.
TunoBbie BADUAHTHI OMJIETOB MPUJIATAIOTCH.

34



AW N —

11.

12.
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14.
15.

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

23.
24.

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

1.

KoMmnuiekT Bonpocos

no quciumiiae «MareMaTHYeCKuid aHAJIN3»

JuddepennnanbHoe HCHUCTIeHHEe PYHKIHN OHOM ITepeMeHHOH

[ToHsATHE IEpEMEHHOHN BETMYHUHBI M 00J1aCTH €€ U3MEHEHHUS.

MOHATHE (HYHKIIMOHATBHON 3aBUCUMOCTH, KJIacCUPHUKAMs GyHKINH.

OmnpeneneHue 1 THUIBI YUCIOBON MOCIIE0BATEIIBHOCTH.

[Tpenen 4ncinoOBOW MOCIENOBATENBHOCTH. APU(PMETHIECKHE OTIEPALMU HaJ| ITOCIEI0BaTEIbHO-
CTSIMH.

VY croBus CyIIECTBOBaHHUS KOHEYHOTO IIpeiesia YMCI0BO mociae1oBaTenbHOCTH (Teopembl Kommm
u Beliepmtpacca).

Bropoii 3amedaTenbHbli Ipeaell.

[Tpenen pynkuuu. Onpenenenus. I 'eoMmeTprudeckas MHTEPIIPETALMS TOHATHS peena PyHKIUH.
CBolicTBa NpeaeoB.

beckoneuHo maiblie, 0eCKOHEYHO OOJIBIINE (PYHKIINH.

IlepBb1il 3aMeyaTENbHBINA IPEACIL.

. beckoneuHo Maible BEIUYMHBI. DKBUBAJICHTHLIE OECKOHEYHO Majble M UX HCIIOJIb30BaHHE npu

BBIUMCIICHUH TTpeIesioB. Tabmuia 5KBUBATIEHTHBIX O€CKOHEYHO MaJIbIX.

HenpepbIBHOCTH PyHKIIMH B TOUKE M Ha IpoMexyTke. OtHocToponHue npenensl. Knaccugduka-
U TOUEK pa3phiBa rpaduka.

CaoiicTBa pyHKINH, HENPEPHIBHBIX HA OTpe3ke (TeopeMbl Beliepmtpacca, bonbsiano — Komm).
[TpousBonnas. ['eomeTpudeckuit 1 Gpusnueckuii cMpica npous3BoAHoi. KacatensHas 1 Hopmalib
K IUIOCKOM KPUBOM.

Tabnuia Mponu3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

CBs3b MEX/1y CYIIECTBOBAHHUEM MPOU3BOJHON (DYHKIIMU B TOUKE M HETIPEPHIBHOCTHIO (DYHKITUH
B TOM K€ TOYKE.

[Tpou3BoHas CyMMBI, TPOU3BEEHUs, YacTHOTO. [Ipon3BoIHAs CII0KHOM 1 00paTHON (PYHKLIUH.
[Tpou3BoHas mapaMeTpUIeCcKH 3aJaHHON (PYHKIINU.

[TpousBonHas pyHKIUH, 3aJaHHON HESIBHO.

JuddeperurpoBanue ClI0XHOM NOKAa3aTeNbHON QyHKITHH.

Huddepenunpyemocts. Auddepennnan. I'eomerpuueckuit cMbicn quddepeHimana.
[TpousBonusie u AU epeHIrnanbl BHICIIUX MOPSIKOB.

OcHoBHbIe TeopeMmbl auddepennnansaoro ucuncienus (reopema depma, Teopema Posst, Teo-
pema Jlarpanxa, Teopema Komn).

IIpaBuiio Jlonurans.

Mmuorousen Teitnopa u ero coiictBa. @opmyna Teitnopa. Octatounslii uieH Gopmyisl Teitnopa
B opme Jlarpanxa u Ileano.

AcumnToTsl rpaduka GyHKINN.

OkctpemyM. HeoOxonumoe ycinoBue s3KCTpeMyma.

JlocTaTOuHBIE YCIOBUS KCTPEMYyMA.

JlocTatouHoe ycioBue Bo3pacTanus (yObIBaHUs) (PyHKITUH.

HaubosnpIiee 1 HauMeHblIee 3HaYeHUS (PYHKIIUN HA OTPE3KeE.

BrImykiocTh, BOTHYTOCTb, TOUKA Nieperuda. JloctarouHoe yCIoBrEe BOTHYTOCTH (BBIITYKIIOCTH).
Heo6xoaumoe ycioBue Touku neperuda. JlocrarouHoe ycinoBue neperuoa.

OOm1ast cxema IMOCTPOCHUS U UCCleIoBaHMs rpaduKa PyHKIUH.

q)yHKI.[I/II/I HECKOJBbKHX IEPEMEHHDBIX

OmnpezneneHue U TeOMETPHUECKUI CMBICT (DYHKIMH ABYX NEPEMEHHBIX.
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JIuHuM ypoBHS (QYHKIUH JBYX ITEPEMEHHBIX.

YacTHble MPON3BOAHBIC (YHKIINU HECKOJIBKUX MTEPEMEHHBIX, UX T€OMETPUYECKHI CMBICIT
OyHKIIUN HECKOJIBKUX NEPEMEHHBIX, MIOHATHE ITOJIHOTO JuddepeHimaa.
JuddepeHunpoBanue CI0KHBIX QYHKINH HECKOJIBKUX MEPEMEHHBIX.

[Ipou3BoHbIE BBICIINX MOPSIIKOB (PYHKIIMK HECKOJIBKHUX MepeMEeHHBIX. CMelIaHHbIe TPOU3BO/I-
Heie. Teopema IlIBapua.

[IpousBoaHas PyHKIIUN HECKOIBKUX IIEPEMEHHBIX 110 HAIIPABJICHHUIO.

[Ipou3BoHas 10 HANPABJICHUIO U TPATUCHT CKAJIIPHOTO MOJIS.

DKeTpeMyM (QYyHKIIMH HECKOJIBKUX MEPEMEHHBIX.

O Heo0xoanMoe 1 10cTaTOYHOE YCIOBHSI SKCTpeMyMa (PYHKIUH JIBYX TIEPEMEHHBIX.

SNk

5 0 o

HNHTerpajbHoe HCYHCICHHE

[TepBo0Opa3uasi, HeonpeaeneHHbIM HHTETpall. Tabnila OCHOBHBIX HHTETPAJIOB.

3aMeHa NEPEMEHHOM ¥ MHTETPUPOBAHUE 10 YAaCTSAM B HEOIIPEIEIICHHOM UHTETpaJIE.

WuTerpupoBanue ¢ MOMOLIBIO MOABEACHHS IO 3HAK JudepeHmaa.

WuTerpupoBanue pannoHaIbHBIX APOOEH.

HHuTterpupoBanue 10 4acTAM U 3aMEHa [IEPEMEHHON B OIPEIEICHHOM UHTETpaJIe.

WnuTerpupoBanue TPUroOHOMETPUYECKUX (PYHKIUH, OCHOBHBIE IPHEMBI.

WuTerpupoBanue nppanoHaIbHbIX (yHKITHA.

YHuBepcanbHas TPUTOHOMETPUYECKAs MIOICTAaHOBKA.

OmnpeneneHHblil HHTErpai u ero cBoiictBa. @opmyna Hetotona — Jleiibnuna.

10 [TpunoxeHus onpeneseHHOro HHTErpaia K pereHuIo reOMETPUIECKUX U (PU3NIECKUX 3a/1aU.

11. Beruncnenue mioniaieid ¢ IoMoOIIbIO ONPEAEIEHHOI0 HHTErpaa.

12. BeruricneHue miomaay 1 JJIMHBI KPUBOH, 3aJaHHON ypaBHEHUSMH B ITapaMeTpuyeckoi popme.

13. Beruncnenue mioniaau KpUBOJNHENHOTO CEKTOPA B MOJISPHBIX KOOpAUHATAX.

14. Beruncnenue miomaaei B IpsIMOYTOJIbHBIX U MOJISIPHBIX KOOPAUHATAX C MOMOLIBIO ONPEEIIECH-
HOT'O UHTErpaja.

15. BeruncieHnye JUIMHBI JyTU C IOMOIIBIO ONPEACIEHHOI0 HHTErpaa.

16. Beruncnenue JUIMHBI JyTY KPUBOM, 3aJaHHOM ITapaMETPUYECKH.

17. Beruncnenue oobeMa Tena BpalleHUs C MOMOIIBIO ONPEIeIEHHOT0 HHTErpaa.

18. Beruncnenue mioniaid NOBEPXHOCTHU TeJla BPALLEHUSI.

19. HecoOcTBeHHbBIE HHTETPAJIBI IEPBOTO U BTOPOro TUMA. [TOHATHS CXOAUMOCTH M PACXOJUMOCTH
HECOOCTBEHHOT'O MHTErpaa.

20. HecoOcTBEeHHBIE HHTETPAJIBI OT Pa3pbIBHBIX (DYHKITHIA.

WO Nn kWD —

Tunosbie BapuaHThbI 6I/I.JIeTOB
no guciumimae «MareMaTHYeCKNid aHAJIN3»

MUHUCTEPCTBO OBPA3BOBAHUS 1 HAYKU POCCUICKOM ®EJEPALINU
®EJIEPAJILHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
VUPEXXIEHUE BBICILIET'O OBPA3SOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHW NOJUTEX)

@DakynbpTeT 0a30BBIX KOMIETECHIHUH, Kadenpa «MaremaTtuka
JucnummHaa «MaTeMaTH4eCKuid aHalIn3y
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

1. TlepBooOpa3nasi, HeonpeaeneHHbINH HHTETPal. TabInIla OCHOBHBIX HHTETPAJIOB.
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dx
Y5-x+J/5-x

3. Haiitu rpagueHT QyHKIUH z = y\/x—y BTouke Mo(1,4).

2. BbluMCINTB HEONIPEEIEHHBIN HHTErpajl J’

4. YxakuTe, KAKOH U3 HECOOCTBEHHBIX HHTEIPANIOB ABIISETCS CXOMAIIUMCS
J \/;dx, I x73dx, J “xodx.
1 1 1

5. Haiigure sKCTpeMyMBbl ¥ TOUKHU nepernda pyHkuun y = (x —1)e™.

YTBepxneHo Ha 3aceqannu kadeapsl MmateMatuku «_ 03» 05 2023 r., mpotokon Ne 10

H.o. 3aB. kadenpoii H.B. Bacuinepa / /

MUHUCTEPCTBO HAYKH U BBICILIET'O OBPA3BOBAHI S POCCUNMCKON OEJEPALINN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VYPEXJEHWE BBICILIETO OBPABOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUUN YHUBEPCUTET»
(MOCKOBCKH NOJUTEX)

@akysbpTeT 0a30BBIX KOMIETCHIUH, kaenpa «MaTemMaTHKa»
Ob6pazoBarenbHas nporpamma 09.03.01 «MupopmaTHKa U BEIYUCIUTEIbHAS TEXHUKA
Kypc 1, cemectp 2

IK3aMeHANNOHHBIN Onjiet Ne 1

1. HecoOcTBeHHbIE HHTETPAJIBI IEPBOTO U BTOPOro TUIMA. [IOHATHS CXOAUMOCTH M PACXOJUMOCTH
HECOOCTBEHHOT'O MHTErpaa.
¢ 21

e 1A

2. HaiitTi npou3BoIHYI0 GYHKIINH, 33JaHHON MapaMETPUUECKU x =

3. MccrenoBath Ha 3KCTpeMyM QYHKIHMIO Z = x° — x + 2 + 2y .
.6

4. BoluucauTh onpeneseHHbI HHTErpal J 3sin? x cos xdx.
0

5. Haiitu o0beM Tena, MoTyYeHHOTO BpalieHueM BOKpYyT ocu OX GUrypsl, OorpaHHuEHHOMN JTMHH-
amu y=x°, y=1, x=0.

YTBepxaeHo Ha 3aceqanuu kadeapsl maremMaTuku « 03» 05 2023 r., mpotokon Ne 10

H.o. 3aB. kadenpoii H.B. Bacuinepa / /

Jiist mpoBeieH st MPOMEKYTOYHOTO KOHTPOJISl 3HAHUH CTYIEHTOB B IMCTAHIMOHHOM (popmate
B pazpaboTaHHbIX Kadenpoil «MaTemaTHKay OHJIaH-Kypcax UMEIOTCS HTOTOBBIE TECTHI.
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