[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
OWO: Makcnmos Anekceit bopuMBHMCTEPCTBO HAYKH 1 BBICILIETO OBPA3OBAHMS POCCUMCKOM ®EQEPALIN

ﬁ(’“’“”o”“ ﬂ"'peK?gﬁ?g%@féﬁ%@?ﬂ%@%ﬁ%%@ﬂﬁ%ﬁmMH% OBPA30OBATEJILHOE VUPEX/IEHUE BBICILIETO OBPA30OBAHUSI
dTa noanncaHng: /. D! o -
Vecansssii nporpavsii s «“MOCKOBCKHM TIOTATEXHAYECKHA YHUBEPCUTET>

8db180d1a3f02ac9e6052125672742735¢18b1ds - (MOCKOBCKHH MMOJUTEX)

CDaKYJ'IBTCT MalllMHOCTPOCHHU

YTBEPX]JIAIO
JlexaH

- /E.B. CadoHOB/
« 26 »  deBpans 2026 1.

PABOYASA ITPOT'PAMMA IUCIUAIIINHBI

«MaTteMaTHYEeCKHUN aHAJIN3)»

Hamnpasnenue noaroroBku
15.03.01 «MamImHOCTPOECHUE

[Tpodunu
«MaluHbI U TEXHOJIOTHH 00pa00TKH MATEPHAJIOB IaBJIeHHEM)

KBamudukanms
bakanasp

dopmbl 00yueHus
Ounasn

Mocksa, 2026 T.



PazpaboTunkm:

Jlo1ieHT, KaH. 1ej. HayK, JOLEHT /'//% /A.N. ApxaHrenbckuii/

b _
JoueHt, kauz. pus.-MaTeM. HayK, JOIEHT W/&, /E.A. Koran /

CorsacoBaHo:
3aB. kadenpoii «MaremaTuka,

KaHJI. TeXH. HayK, TOL[EHT /O.M. bapanosa/



—

9]

Conep:xanue

Ilenu, 3a1a4u ¥ MJIAaHUPYEMBIE PE3YNIbTAThl O0YUEHHSI IO JUCHUIUIAHE. ....e'ueeneneeneen..
MecTo TUCHUILTHBI B CTPYKTYPE 00pa30BaATEIbHOMN MPOTPAMMBL. ... .euueneeneeneneenanne.
CTpyKTypa U CONEPIKAHNUE AUCIIMIITMHBL. . . ..t euuetttt ettt et et ate et ete et eeenaeeneenn

3.1. Bunabl yueOHON PAOOTHI U TPYHOCMKOCTD . ... vt euteentteentsenneenneeenneenneeanneennns
3.2. TeMaTH4eCKUH MJIAH U3YUEHUS JUCIHAIIIMHBL. « ... uvutenttintenteaneetenteeneennennen
3.3, ComeprKaHUE JUACIIMTIIIHHBL. . ... et tnneteetnnteeentteeenteeeaneeeeteeeanneeeeanaeeennans
3.4. TemaTuka CEeMUHAPCKUX/TIPAKTUUYECKUX U JJAOOPATOPHBIX 3AHATUM. .....ouveuennen...
YueOHO-MeToANYeCKOEe M HHHOPMAITMOHHOE OOCCTICUCHHUE. ... .vvveeeeeneeeanneenneennnannn
4.1. HOPMATHUBHAS JIATEPATYPA. + e uveenteennteenneennte et entee e et enneeeeeenneeaneenans
4.2, OCHOBHAS JTATEPATYPA. e uevveennaeeennteeeannaeeenteeeateeeaaneeeeanneenrieeeanrreeeennnees
4.3. JIOTIOMHUTETBHAS JTUTEPATYPA . vt euveeneeenteenneeenneeenteenneenaee et enneeaeeanneenns
4.4, DIEKTPOHHBIC 00PA3OBATECITBHBIC PECYPCBI. .. uuvtnteenteeanreenneenneeenneenneeanneans
4.5. JIuneH3noHHOE U CBOOOJHO PACIPOCTpaHIeMOe IPOrpaMMHOE 00eCIIeUCHHE. . . . ..
4.6. CoBpemeHHbIC TpodeccuoHanbHbIe 0a3bl JAHHBIX U HH(OOPMAITMOHHBIC CITPABOY-
120 (S0 (0 {3 5
MaTepuanbHO-TEXHUYECKOE OOCCTICUCHHIE. . .. .. uueeneententeteeneenteeneaneeneaneenneneieans
\Y (S50001 1% (S0 N4 (Sl 010 00 Y (535 91 111 0 SO Ot
6.1. Meroanueckue peKOMEHIAIMH JIJIs TPETO1aBaTelis 110 OpraHUu3alii 00yUeHHUS. .

6.2. Meronuueckue ykazaHus AJisi 00y4aIOUIUXCs 10 OCBOCHUIO JUCIUIIIUHBL. . .. . ......
L0291 001 (5 (0150550 e Q) 011 (o i TP
7.1. MeTo1bl KOHTPOJISI ¥ OIICHUBAHUS PE3YITHTATOB OOYUCHHUS . . ..v'eeeneanreneanaannnnn
7.2. lllkana u KpUTEPUHU OLICHUBAHUS PE3YIIBTATOB OOYUCHHUS. ... vvvenerenreenneannnnnns
7.3. OIICHOUHBIC CPEIICTBA. .. et uveenttennteenteennteenteentae ettt et e anae et eaneeenteennaaieeans



1.  Heawn, 3ap0a4m ¥ IVIAaHUPYeMble Pe3yJIbTAThI 00yUeHUs 10
AUCHUILINHE

K OCHOBHBIM ye1sim OCBOCHUS TUCIUILTHHBI «MaTeMaTHUECKHi aHaIN3) CIIEAYEeT OTHECTH:

- BOCIIUTaHHE Y CTYACHTOB O0IIei MaTeMaTH4IeCKOU KYJIbTYPHI;

- MpuOOpPETEHNE CTYICHTAMH IIMPOKOT0 Kpyra MaTeMaTHYECKUX 3HAHUH, yMEHUI 1 HABBIKOB;

- pa3BHUTHE CIIOCOOHOCTHU CTYJEHTOB K HHAYKTUBHOMY H JISYKTHBHOMY MBIIUICHUIO HAPSTY
C pa3BUTHEM MaTEeMaTUYECKON HHTYUIINH;

- YMEHUE CTYJCHTAMH Pa3BUBATh HABBIKK CAMOCTOSATEIHLHOTO U3yUeHHS Yy4eOHON U HAyIHOU
JMTEPATypBI, COACPIKAICH MAaTEMaTUIECKUE CBEICHHS U PE3YJIbTaThI;

- IOAATOTOBKY CTYACHTOB K JACSITEILHOCTA B COOTBETCTBHH C KBATM(UKAIIMOHHON XapaKTepH-
CTHKOH OakasiaBpa 1o HarpaBJICHUIO, B TOM YHciie JOPMHUPOBAHUE YMEHHH HCITOJIb30BaTh OCBOCHHBIC
MaTeMaTHYECKHUE METOIbI B PO eCcCHOHAIBHOMN 1eATEeTHhHOCTH.

- IOATOTOBKY BHICOKOKBATU(UIIMPOBAHHBIX KAJPOB, BOCTPEOOBAHHBIX B YCIOBUSX I (PPOBOI
TypOYJIEHTHOCTH M BBICOKUX TEXHOJOTHYECKHX PUCKOB COBPEMEHHOM MU(PPOBOI SIKOHOMHUKH.

K oCHOBHBIM 3a0auam 0CBOCHHUS TUCIUILTHHEI «MaTeMaTHUeCKUI aHAITN3) CIIeIyeT OTHECTH:

- OCBOGHHE CTY/ICHTaMHU OCHOBHBIX MOHSITHIA, METOI0B, (OPMHUPYIOIMIMX OOIIYI0 MaTeMaTHde-
CKYIO MTOATOTOBKY, HEOOXOIUMYIO JIJISl YCIIEITHOTO PEUICHUS TPUKIIAIHBIX 3a/1a4;

- ¢opMupoBaHUE y CTyJIeHTa TpeOyeMoro Habopa KOMIETECHIIH, COOTBETCTBYIOIIMX €ro
HAIPaBJICHUIO TIOATOTOBKU M 00ECIICUNBAIONINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYy/a.

OOydenue o TUCHMITIMHE «MaTreMaTuyecKuil aHaau3) HampaBieHo Ha (opMUpoBaHHEe Y 00ydaro-
mxcd cieayromux komnereHnuilt B coorBerctBur ¢ @I'OC 15.03.01 «MammHocTpoeHue», yTep-
KIEHHBIM TpuKkazoM Munoopraayku Poccun ot 09.08.2021 N 727:

Kon u HauMeHoOBaHHe KOMIIeTeH M NHaukaTopsl OCTHKEHUA KOMIIe-
TeHIHHU
OIIK-1. Cnoco6en npumensTh ectectBeHHO- | MOIIK-1.1. Ilpumensier ecrecTBeHHOHAYY-
Hay4YHBIE M OOLIEMHKEHEPHBIC 3HAHMS, ME- HbIE M OOLIEMHKCHEPHBIC 3HAHUS, METO/IbI
TOABI MATEMATUICCKOT'0 aHAIM3a U MOJICITH - MaTEMATHYECKOI'0 aHaIN3a U MOAEIUPOBAHU
POBaHNs B IPOECCHOHATBHOM eATeIBHO- IIPH pelIeHnr TPodheCCUOHATBHBIX 3a71a4

CTH;
NOIIK-1.2. JleMOHCTpUpPYET HABBIKK UCIIOJNb-
30BaHMsI 3HAHUHN (PU3MKU U MAaTEMaTUKU IS
pelleHus 3a/1a4 TEOPETUUECKOTO U IPAKTHYE-
CKOT'0 COJIEpKaHMsL.

2.  MecTo JTHCHUIIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

JuctumnimHa OTHOCUTCS K oOsi3aTenbHON yactu Oioka bl: Monyns «MaremaTtudeckue U ecTe-
CTBEHHO-HAYUYHbIE TUCIUIUIMHBD.
Jucuummza 6a3upyeTcs Ha CIenyroeH, MPOoHIeHHOW JUCIUIUINHE:

- INHEWHas anredpa.
Hucnunnuna «MaremMaTuueckuil aHaau3y JIOTMUYECKU CBA3aHa C MOCIEAYIONIMMU AUCIUIUTMHAMMU:
B obs3amenvhoii wacmu:

- (hu3uka;

- nudepeHmanbHbIC YpaBHEHNUS,

- TEOPETHUYECKasi MEXaHUKa;

- DJIEKTPOTEXHHKA U JJIEKTPOHUKA;

- COIIPOTHUBJICHUE MATEPUAJIOB;

- Teopusi 00pabOTKH MaTEPHAIIOB JABJICHUEM;



- OCHOBBI IPOTPAMMHUPOBAHUS U AJITOPUTMU3AIMN B MAITUHOCTPOCHHUH;

- DKOHOMHKA U YIIPaBJIEHUE MAIIMHOCTPOUTENbHBIM POU3BOICTBOM;

- OCHOBBI MaTE€MaTUYECKOTO MOACIIUPOBAHUS TEXHOJIOTHYECKUX MPOIIECCOB.
B uacmu snexmuenvix oucyuniumu:

- marematuueckoe monenuposanue u CAIIP npoueccoB B cBapke;

- OCHOBBI IPOYHOCTH CBAPHBIX COETUHEHUH.

3. CTpykTypa U cofep:KaHue TUCUUILIHHBI

OO01mast TpPyA0€MKOCTh AUCIUIIINHBI COCTABISAET 4 3a4eTHBIE eNUHULIBI - 144 yaca.

3.1. Buabl yueOHO# padoThl M TPYA0EMKOCTH

. KosmuecTBo
n/n Buj y4yeOHoii paboThI Cemectp 2
4acoB
AyAUTOpPHBIE 3aHATHS 72 72
B ToMm uncne:
Jlexuu 18 18
1.
CeMmuHapcKue/IPaKTHYECKUE 3aHITHS 54 54
2.
JlaGopaTopHble 3aHITHS - -
3.
CamocrosiTesibHast padoTa 72 72
IIpomeskyTOUHAS aTTecTALMS
9K3aMEH 6] C)
Hroro 144 144
3.2. Temarudyeckuii IJIaH U3yYeHUS TUCIATIHHBI
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Paznen 1. InddepenunanbHoe uc-
1 | ynciaenue pyHKUMiIl OHON MepeMeH- 62 8 22 0 0 32
HOI.
1.1 | Yucnosas nocnenosarenbHoCTh. Ipe- 8 2 2 0 0 4
JIeJ1 YMCIIOBOM MOCJIEIOBATEIbHOCTH U




ero coiicta. [IpaBuina npenenbHOroO
nepexoxa. ®ynxuust. [Ipenen pynk-
. TeopeMsbl 0 ipeaenax GyHKIUH.

Brigaua 3amanuii PI'P Ne 1 mo marema-
TUYECKOMY aHAJIH3Y.

1.2

IIepBblit 1 BTOpOU 3aMedaTeIbHbIE
npenensl. beckoHeuHo mManbie U 6ecKo-
HEYHO OOJIbIINE BETUUYNHBI. DKBUBA-
JICHTHBIE OECKOHEYHO MaJIble BEJIU-
YMHBI. PacKpbiTHE HEOIIPEIETIEHHO-
CTE! Pa3HOIo THUIIA.

1.3

HenpepsIBHOCTD (PYHKITHH B TOUKE U
Ha mpoMexxyTke. OJJTHOCTOPOHHUE TIpe-
nensl. Touku pa3pbiBa QyHKIHH, UX
Kiaccuukarms.

1.4

[IpousBoanas ¢pynkuuu. ['eomerpuue-
CKUH Y MEXAaHUYECKHUI CMBICI IPOU3-
BoaHoM. [IpaBuna quddepennnpona-
HUS U GOPMYJIbI BEIYUCTICHUS TIPOU3-
BOJHBIX. Tabmuia mpou3BOIHBIX OC-
HOBHBIX 3JIEMEHTAPHBIX (YHKIUH.
Texnuka nugdepeHupoBaHus

1.5

Huddepennman. [IponsBoansie n
Qg depeHIratbl BBICIINUX MTOPSIKOB.
[TpuGimKeHHBIE BEIYUCICHHS C TIOMO-
b0 AudQepeHIuanos.

1.6

ITpaBuno Jlonurans. ®opmyna Tei-
nopa. Pa3nokeHus OCHOBHBIX 3JIEMEH-
TapHbIX QyHKIMI 10 opmyne Teii-
nopa. [IpubnuxeHHble BEIYUCICHUS C
nomotsio popmyinsl Teitnopa.

1.7

OcHoBHBIE TeOpeMBbI AU} PepeHITHATb-
HOTO UCUUCIIeHUSI. MOHOTOHHOCTb
¢ynkuuu, skerpemymbl. Heo6xoam-
MbI€ M JOCTATOYHbIE YCIOBHSI MOHO-
TOHHOCTH, JIOKAJIbHOT'O AKCTPEMyMa.
HccnenoBanue BBITYKIOCTH rpaduka
dbyaknun. Touku neperuoda.

1.8

OOm1as cxema ucciaeoBaHus QyHKIHH
U mocTpoeHus ee rpaduka. CpoiicTBa
(GyHKUINH, HETPEPBIBHBIX HA OTPE3KE.
HanOonbiiee 1 HauMeHblee 3HAYEHUS
(GyHKLIMU Ha OTpE3Ke.




CamocrositenbHas pabora Nel Ha ce-
MHUHape 1o QyHKIUSAM OJHOM mepe-
MEHHOH

Pa3znen 2. @yHKIHUA HECKOJIbKHX
nepeMeHHBbIX.

24

12

2.1

[Ipenen u HenpepbIBHOCTh. OCHOBHBIE
CBOWCTBA HEMIPEPBIBHBIX (YHKINH.
Yacrtasie nmpon3Boaubie. [TomHbIi qud-
dbepenmmar.

Brigaua 3aganuiit PI'P Ne 2 o ¢yHK-
UM HECKOJIBKMX TIEPEMEHHBIX

2.2

[IpousBoaHbIE CIOKHON DyHKIIUU He-
CKOJIBKMX II€pEMEHHBIX. YacTHBIE ITPO-
U3BO/IHbIE U U depeHIInabl BHICIINX
nopsnkos. Teopema IBapua. IIpous-
BOJIHAA 10 HANpaBJiIcHUIO. [ pagueHT.

23

DkcTpeMyM (pYHKIIMH HECKOIBKUX TIe-
pemenHsix. Heobxoaumele u qocra-
TOYHBIE YCIIOBUS DKCTPEMYyMa.

CamocrostenbHas pabora Ne2 Ha ce-
MHUHAape 10 (YHKIUAM HECKOJIBKHX I1e-
PEMEHHBIX

Pasznen 3. UnTerpajbHoe ucumciie-
HHE

58

24

28

3.1

[TepBooOpasnas. HeonpeneneHHbIit
WHTETpaJl ¥ €ro cBoicTBa. Tabiuia
I/IHTGI‘paJIOB OT OCHOBHBIX BHGMCHTap-
HbIX QyHKIIMH. MeTom Henmocpe -
CTBCHHOI'O I/IHTerI/IpOBaHI/I}I.

Brigaua 3amanuii PI'P Ne 3 mo unre-
TpaIbHOMY HCYHCIICHUIO

3.2

WHTerpupoBaHue ¢ TOMOIIBIO 3aMEHBI
HepeMeHHOﬁ, IIOABCACHUEM 110 3HAK
nuddepennuana. MeToa HHTETpUpPO-
BaHU4A 110 HaCTAM

3.3

WuTerpupoBanue parroHaaIbHBIX JIPO-
Oeif MHTETpUpPOBaHNE HEKOTOPHIX BU-
JI0B HPPAIIHOHATIBHBIX U TPUTOHOMET-
pudecKuX (yHKITHIA.

3.4

3az[atm, MNPUBOAAIINC K ITIOHATHUIO
onpeaeseHHoro uurerpaina. Coicraa
onpeneneHHoro unrerpana. Gopmyna




HrroTona-Jleiibnuna. 3amena nepe-
MEHHOH Y UHTEIPUPOBAHUE I10 YaCTAM
B OIpE/ICIICHHOM HHTEIrpaie

[IpunoxxeHus onpeaeneHHoro UHTe-
rpaja B T€OMETPUHU U MEXaHUKE (BBI-
3.5 | uncnenue wIomaaei miockux Quryp, 8 0 4 0 0 4
JUTMHBI KPUBOM, 00BbEMOB, TIJTOIIA IeH
MIOBEPXHOCTH).

HecoGcTBeHHBIE HHTETPAIBI IEPBOTO U

3.6 N
BTOPOTO PO/Ia, X CBOWCTBA.

3ajauu, IpUBOASIINE K KPAaTHBIM HH-
TerpajgaM. JIBOMHOMI U TPOMHON UHTE-
rpajibl, UX CBOMCTBA. Briuncienue
3.7 | IBOMHBIX UHTETPAJIOB CBEACHUEM K 10 0 6 0 0 4
NOBTOPHBIM. ['eomeTpudeckue u pusu-
YECKHE MPUJIOKEHUS KPaTHBIX UHTE-
rpasioB. KOHTpoJIbHOE TECTUPOBAHKE

Hroro | 144 18 54 0 0 72

3.3. Conep:xanue pa3iejioB IMCHUATLIHHBI

BBenenue

[Ipeamer, 3amaun u cojxepxkaHue TUCUUILTMHBL. OCHOBHBIE ATalbl PA3BUTHS TUCHUILIUHBI.
CtpykTypa Kypca, ero MeCcTo 1 poJjib B MOATOTOBKE OakanaBpa, CBA3b C IPYTUMH TUCHUTUTMHAMU.

Pasznea 1. Inddepennuanbroe ucunciaenne GyHKIuii OJHON nepeMeHHOM

Tema 1. Yucnosas mocnenoBaTenbHOCTb. lIpenen umcinoBoil mocineaoBaTenbHOCTH U €r0
cBorictBa. Oynkmus. [loctpoenne rpaduxoB pyukuii. [Ipegen ¢pynknunu. OCHOBHBIE TEOPEMBI O
npeznenax ¢pyHkuuu. [lepBoiii 1 BTOpoii 3amMedarenbHble mpeaebl. CpaBHEeHHE OECKOHEYHO MaJIbIX U
0eCKOHEYHO OOJBIINX BEIHYMH. DKBUBAJIEHTHBIE OECKOHEYHO Majlble BETMUNHBI.

Tema 2. HenpepbIBHOCTh PYHKITHIT B TOUKE U HA TPOMEXKYTKe, TOUKH pa3pbiBa GYHKIIUU, UX
kiaccudukanus. ACUMOTOTH Tpaduka GYHKIIUH, UX KIACCUDUKAITHU.

Tema 3. IlpousBoanas ¢yHkiuu. I'eomeTpuyeckuii U (U3UUIECKUN CMBICT MPOU3BOTHOM.
[IpaBuna muddeperupoBanms u GOPMYIIbI BEIYUCICHHS MPOU3BOIHBIX. Tabauiia mponu3BOIHBIX OC-
HOBHBIX 3JIEMEHTapHBIX (PyHKIMHA. Berurcnenre npon3BogHbIX (YyHKINH, 3aJaHHBIX Pa3IMUYHBIM 00-
pazom.

Juddepennunan. [lpousBoausie u quddepeHIrans BRICINX TopsaKoB. [IpuliamkeHHbIe BbI-
YUCJICHUS C TOMOIIBI0 MU depeHITnanoB.

Tema 4. IIpaBuno Jlonutansa. ®opmyna Teinopa. PackpbiTie HeonpeaeaeHHOCTEN pa3any-
HOTO THIA. Pa3znojkeHre 0OCHOBHBIX dJIeMeHTapHBIX PpyHKIHi 110 popmyne Teitnopa. [IpubamxeHHbIC
BBIUMCIICHHSI ¢ TOMOIIIBI0 hopMyibl Teinopa.

Tema 5. OcHoBHBIE TeopeMbl U hepeHITNaTFHOTO HCUUCICHUSI. MOHOTOHHOCTh (DYHKITWH,
sKCTpeMyMbl HeoOXotumbIe U 10CTaTOYHBIE YCIOBHSI MOHOTOHHOCTH, JIOKAJIbHOTO 3KCTpemyMa. Hc-
CJIeIOBaHME BBIMYKIOCTH Tpaduka pyakuuu. Touku nepernda rpaduka QyHKIUN.

OOm1as cxema uccaenoBaHus GYHKIUU U ocTpoeHus ee rpaduka. CpoiicTBa GpyHKIUH, He-
IpephIBHBIX Ha oTpe3ke. Hanbomnplee 1 HauMeHbllee 3HaYeHHs] QYHKIIMHU Ha OTPE3KeE.



Pa3nea 2. lupdepennuanbHoe ncuncaeHue GyHKINH HECKOJIbKUX NepeMeHHBbIX

Tema 1. yHKIIUN HECKOJIBKHUX IIEPEMEHHBIX. JINHUYU U TOBEPXHOCTH ypOBHs. YacTHbIE IPON3BOA-
uele. [lomaenii nuddepeniuman. I[IpousBogHbIe CI10KHON QYHKIIMH HECKOJIBKUX TIEPEMEH-

HbIX. YacTHbIE Tpon3BoaHbIe U Auddepentnansl Beicmnx nopsakos. Teopema [Bapia.

Tema 2. [IpousBoanas no HanpasieHuto. ['paguent. KacarenbHas k kpuBoi. KacarenpHas
IUIOCKOCTh U HOpMaJib K oBepxHocTH. Popmyna Teitnopa. DkcTpeMyM (GyHKIIMK HECKOJIBKHX TIe-
peMeHHbIX. HeoOxoanMBble U 10CTaTOYHBIE YCIIOBHS SKCTPEMYyMA.

Pa3nen 3. UnTerpasbHoe HCHYUCIEHHE

Tema 1. [IepBooOpa3nas. Teopema cyliecTBOBaHUS HEOMpEIeICHHOTO HHTerpasia. Heompe-
JIeNICHHBIN MHTErPall U ero CBOMCTBa. Tabiauiia HHTErpajoB OT OCHOBHBIX JIEMEHTAPHBIX (PYHKITHI.
MeTton HEMOCPEICTBEHHOTO MHTETPUPOBAHMSL.

MeTob1 UHTETPUPOBAHUS C TOMOILBIO 3aMEHbI IEPEMEHHOI, TIOIBeIeHIUEeM MO/ 3HaK U depeHu-
ana. MeToq MHTErpupOBaHUs 1O YaACTSAM.

WuTerpupoBanue paunoHaIbHBIX IpOOeH, HHTETPUPOBAHUE HEKOTOPHIX BUOB UPPALMOHAIBHBIX U
TPUTOHOMETPUUYECKUX (QYHKLIUH.

Tema 2. 3agaun, NpuBOAAIIME K IOHATHIO OIPEAEIIEHHOT0 HHTerpana. OnpeaeneHHblil HHTe-
rpaj, ero CBOMCTBa. Y CIOBHUS MHTErpUPYyeMOCTH. MIHTErpall ¢ mepeMEeHHBIM MPEIeIOM UHTETPUPO-
Banus. @opmyna Hetotona — Jleitbauna. 3aMeHa NepeMeHHO B ONpeIeTICHHOM UHTeTpaje.

[Tpunoxenus onpeneneHHOro HHTErpajga B reOMETPUN U MEXaHUKe (BBIYHUCIIEHUE TUTOLaiei
IUIOCKUX (DUTYp, JUTMHBI KPUBOM, 00HEMOB.

Tema 3. HecoOcTBeHHBIE MHTETPANIBI TIEPBOTO W BTOPOTO poja (1o OECKOHEUYHOMY MpoMe-
KYTKY, OT HEOTrpaHHUEHHBIX (DYHKIIMI HA KOHEYHOM IIPOMEXYTKE), IX CBOUCTBA.

Tema 4. 3agaun, npuBOASIIME K KPAaTHBIM HHTErpasiaM. JIBOMHOMN M TPOITHOM MHTETpabl, UX
cBoricTa. [IpaBuia BEIYKMCIIEHHS IBOWHBIX UHTETPAJIOB.

3.4. Temaruka npakTH4YeCKUX 3aHATHH MO TUCHUILIHHE
«MaTeMaTHYeCKUN AHAJIM3»

Ne Tema 3anaTus
/11
1 Paszneu 1. DjeMeHTBI MATEMATHYECKOI0 AaHAJIH3A.

YucnoBas nociieioBaresibHOCTh. [Ipenen 4ncioBoil mociea0BaTENbHOCTH U €T0 CBOM-
ctBa. [IpaBumna npenensHoro nepexona. @ynkmus. [Ipexen ¢pynkiuu. Teopemsr o mpeze-
nax ¢yHkiuu. [TepBbIil 1 BTOpOit 3aMeuaTeIbHbIC MPEEIbI.

2 CpaBHeHne O€CKOHEYHO MaNbIX U OECKOHEUHO OOJBIINX BETUYMH. DKBUBAICHTHBIE Oec-
KOHEYHO MaJIble BEJTMUYUHBI.
3 PackpbITHE HEONIPENEIEHHOCTEN PA3IMYHOIO THIIA

4 HenpepsiBHOCTD QyHKITNI B TOUKE U HA TpoMexxkyTke. OTHOCTOpOHHUE TIpeAesibl. Touku
paspbiBa pyHkimn. [Tpumeps! permeHus 3a1au

5 [TpousBonnas pynkuu. [paBuna nuddepenurpoBanust U GOpMyIIbl BEIUUCICHUS TIPO-
M3BOAHBIX. TexHuka nuddepeHImpoBaHus

6 HuddepenuupoBanue oOpaTHbIX QyHKIUH, QyHKIMHA, 3aJaHHBIX HESBHO, TapaMeTprye-
ckH, Jorapupmudeckoe nuddepeHrpoBanme

7 Huddepennunan. 'eomerprudecknii cmpicn auddepennnana. [Iponssoansie u nuddepen-
1IMaJIbl BBICHIMX MOPAAKOB. [IpnbinkeHHble BBIYMCICHUS C TOMOIIBIO AuddepeHnnanos.
8 IIpaBuno Jlonurans. @opmyna Telnopa. PackpbiTue HEONPENEICHHOCTEN PA3IMYHOIO
Trma. Pa3noxeHuss OCHOBHBIX dJIEeMEHTapHbBIX QyHKINN 110 hopmyrne MakiopeHa.




9 [TpubnxeHHbIe BEIYUCIICHHSI C TOMOIIBIO (hopmyibl Teitnopa.

10 | ITonHoe uccnenoBanue GyHKIMHA U HocTpoeHue rpaduxos. Ipumeps

11 | IlomHoe uccnenoBanue GyHKIHN 1 mocTpoeHue rpadukoB. [Ipumeps! (MpoaomKeHHE)
CamocrosrenbHas pabora Nel Ha ceMuHape o QyHKIUSM OAHOH epeMeHHON

12 | Pa3ges 2. DyHKIMU HECKOJIbKUX MepeMeHHbIX. JINHUY 1 TOBEPXHOCTH YpoBHA. HacT-
HBIE IPOU3BOJIHBIC U UG PepeHITHal epBOro NopsiIKa.

13 | Ionuerii guddepennnan. I[IpousBoaubie cnoxuon Gynkmuu. [IpousBogHas QyHKINH,
3aJJaHHOI HesiBHO. YacTHbBIE MPOU3BOIHBIC U TU(dEepeHIaIbl BRICIINX TOPSAKOB. Teo-
pema [IBapiia.

14 | IIpon3BogHas o HaIpaBJIeHUIO. I'paiueHT.

15 | OkcTpeMyM (pYHKIIMN HECKOIBKUX MepeMeHHBIX. HeoOXxonumbIe 1 10CTaTOYHBIE YCIOBUS
HKCTpEMyMa.

16 | CamocrosiTenibHasi pa6oTa Ne 2 Ha ceMuHape MO0 GYHKUUAM HECKOJIbKHUX NepeMeH-
HBIX

17 | Pa3zgen 3. UHTerpasibHOE HCHUCIEHUE
[TepBooOpasnas. HeonpeneneHHbIN UHTETpAI M €ro CBOMCTBA. MeTo/ HemoCpeaCTBEH-
HOT'O MHTEIPUPOBAHMSL.

18 | MaTerppoBaHue ¢ MOMOIIBIO 3aMEHBI IEPEMEHHOM, TIO/IBEICHUEM 1101 3HaK AuddepeH-
nuana. MeToq MHTErpupoBaHMsl 110 4acTsIM

19 | UaTerpupoBaHue panyoHAIbLHBIX Ipo0eii, MHTETPUPOBAHUE HEKOTOPBIX BUIOB HUPPAIHO-
HATBHBIX (PYHKIIMIA

20 | UaTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKITHH.

21 | Brruncnenue onpeneneHHbIX HHTErpasioB 1o ¢popmyne Heiorona-Jleitonuna. 3amena me-
PEMEHHON U MHTETPUPOBAHUE 10 YACTSIM B ONPEIECICHHOM HHTETpae.

22 | [IpunoxkeHus onpeaeaecHHOro HHTEerpajia B FreOMETPUN U MEXaHHUKe (BbIUMCICHHE TUIOIIA-
Jel TIOCKUX (UTYp, JUTMHBI KPUBOH).

23 | IlpunokeHust ONPECIICHHOTO0 WHTETpalia B TEOMETPUU M MEXaHUKE (BBIYHCIICHHE 00be-
MOB, IUIOHIaJIe MOBEPXHOCTH).

24 | HecoOCTBeHHBIC MHTETPAJIBI TIEPBOTO M BTOPOTO POJIA, X BHIYUCIICHHE.

25 | 3amaum, IpUBOJAIIME K KPaTHBIM MHTErpanaM. BeluncieHne ABOWHBIX MHTETPATIOB CBE-
JICHHEM K MOBTOPHBIM. 3aJauu Ha U3MEHEHHE MOPsIIKa UHTETPUPOBAHUS B IBOHOM HH-
Terpaie

26 | 'eomeTrpuueckue u pu3MUeCcKre MPUITIOKEHHS KPATHBIX HHTETPaJIOB, IPUMEPHI BBIYUCIIE-
HUSL.

27 | KoHTpoJIbHOE TECTUPOBAHUE MO KYPCY.

4. YueOHO-MeTOoAM4YeCcKOe U HHPOPMAIIMOHHOE o0ecrieueHune
4.1. HopmatuBnbie 10kyMeHThI H 'OCThI
1. ®roC 15.03.01. Mammnoctpoenue. 2021.
2. Axanemuueckuil ydeOHBIN TIaH MO HampaBlieHHIO moarotoBku: 15.03.01 MammHOCTpOCHHE.

[Ipoduns: «O60pya0BaHNE U TEXHOJIOTHHU CBAPOYHOTO MPOM3BOJCTBaY. Dopma 0OydeHUs: 04-
Has. 2026.

Martpuua pacnpeaeneHuss KOMIETEHINH 110 HanpasiieHuto noaroroBku 15.03.01 MammnocTpo-
enue. [Ipopuns: «O00opynoBaHKEe U TEXHOJIOTUU CBAPOYHOTO TPOU3BOACTBa». POpMBbI 00yUeHUS:
ouHas. 2026.

Vka3 [Ipesunenra Poccuiickoit @enepanyu ot 01.12.2016 Ne 642 «Ctparernn Hay4HO-TEXHOJIO-
ru4eckoro passurus Poccuiickon denepanum.
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[Ipuka3z MunuctepctBa obpasoBanusi U Hayku Poccuiickoit ®@eneparuu ot 23.08.2017 Ne 816
«O06 yrBepxaenun Ilopsaka mpruMeHEHNsT OPraHU3ALUSIMH, OCYIIECTBIISIONMHI 00pa30BaTelb-
HYIO JIeSITEIbHOCTb, JIEKTPOHHOT'O O0YYEHHUs, TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTUI
NP peaan3anuy 00pa3oBaTeNbHBIX IPOTPAMM.

4.2. OcHoBHas JMTEpaTypa

®uxteHromnsl] .M. OCHOBBI MAaTEMaTHYECKOTO aHAIN3a: YIeOHHK 1)1 BY30B, 15-¢ u3., crep.
CIIO, Jlanb. 2023. Yacts 1. 444 c.

@uxrtenronsi [.M. OCHOBBI MATEMAaTHYECKOTO aHANM3a: YUeOHUK i BY30B, 14-e usm., crep.
CII6, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kpatkuit kypc Mmatemarudeckoro ananusa. T.1. Juddepennmnanbaoe u nHTe-
rpajibHOE MCUUCIeHUs QYHKIMK OAHOU TepeMeHHOU. Psbl: YueOHuk [DneKTpoHHBIH pecypc:
yueb. - DnekTpoH. naH. - MockBa: ®@usmarmur, 2015. - 444 c. [Pexum poctyma: URL:
https://e.lanbook.com/book/71994 - 3ari. ¢ skpana. |

4.3. JlonmonHuWTeNbHAS JUTEPATYpPa

[TuckynoB H. C. luddepennuanbHoe U MHTETpaIbHOE MCYUCICHHS I BTY30B. B 2-X ToO-
Mmax. M.: Uurerpan - [Ipecc, 2009 — 416, 544 c. 180 »k3.

3y6koB B.I'., JIsxoBckuii B.A., Mapteiaenko A.H1., MunocteB B.b., [Tymkaps E.A. Kypc mare-
MaTHUKH JJI TEXHUYECKUX BBICIINX y4eOHbIX 3aBeneHuit. Yactu 1-4. M.: MTTIY, 2012. 400 k3.
Kpatkwuii Kkypc BbIcIielt MaTeMaTUKH [ DIEKTPOHHBIN pecypc]: yuel. - DIeKTpoH. AaH. - MockBa:
HamkoB u K, 2017. - 510 c. [Pexum nocryna: URL: https://e.lanbook.com/book/93522. - 3aru. ¢
JKpaHa. |

Byrpos f.C., Hukonbckuii C.M. Bricmas maremaTuka: y4eOHUK Ui By30B B 3-X Tomax. M.:
Hpoda, 2009.

HNHuTerpanbHOe UcUKCIIeHne QYHKIMI OJJHOM U HECKOJBKHX MEPEeMEHHBIX. Teopus MoJisi: METOo-
JMYECKUE YKa3aHUs U BapuaHTHl pacueTHO-rpaduueckux padbot / boxyHoB M.A., Bopoauna
C.A., ITokazees B.B., Teym B.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.
Marematuueckuii ananus. Teopus npenenoB u AuddepeHnnanbHoe HCYUCICHNE: OCHOBHBIE T10-
JIO’)KEHHSI TEOPUH, METOJMYCCKUE YKa3aHUs M BapUaHTHI pacueTHO-Tpaduueckux padot // bomy-
HOB M.A., bopoauna C.U., Koporkosa H.H., Tkauenko O.1. M.: MI'TY «MAMM», 2009.

4.4. DuaekTpoHHBIEC 00pa3oBaTebHbIE PECYyPChI

[IpoBenenue 3aHATUI W aTTEeCTAllMii BO3MOXKHO B JUCTAHIMOHHOM (opMmare ¢ MPUMEHEHUEM CH-
CTEeMBI TUCTaHIMOHHOTO oOydeHus: yHuBepcurera (C1O-LMS) Ha ocHOBe pa3zpaboTaHHBIX Kaden-
poil «MaTemaTukay 3JIEKTPOHHBIX 0Opa3zoBaTelbHBIX pecypcoB (DOP) mo Bcem pasmenam mpo-

IPAMMBIL:.
DeMeHTHl MaTeMaTHYeCKOTro https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIN3a
HHTerpaibHOE HCUHCTICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781

GyHKIMI OTHOM TIEpeMEHHOU

Huddepennmanbaoe ucumcie- | https://online.mospolytech.ru/local/crw/course.php?id=3362

HUE QYHKIUI HECKOJIBKUX I1e-
PEMEHHBIX

JlomoaHUTENbHBIC I1aBbl MaTe- | https://online.mospolytech.ru/course/view.php?id=3592
MaTHYECKOTO aHaIn3a

Pazpaboranubie DOP BKIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIC TECTHI.

11



[opsimok mpoBeneHust padoOT B AUCTAHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTACIBHBIMH PacHopsi-
YKEHUSIMH TIPOPEKTOPA M0 y4eOHOU paboTe U/MII IIEHTPOM YIEOHO-METOANIECKON pabOoTHI.

Kaxnprit cTryneHT obecniedeH MHANBUAYaTbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K 3JIEKTPOHHOU OnO-

JNOTEKE MOCKOBCKOI'O IOJIMTEXA

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

HHTepHeT-pecypehl BKIIOYAIOT y4eOHO-METOANYECKIE MaTEPHAIIBI B SJICKTPOHHOM BHJIE, TIPEICTaB-

JIeHHBIC Ha caiite mospolytech.ru B paznene: «lleHTp Maremarrndeckoro oopa3oBaHUsI»

(http://mospolytech.ru/index.php?1d=4486,

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

http://pmims.000webhostapp.com/xbookM0018/index.html Buaeokypc u TeCThI 10 TEOPUH BEPOSIT-
HOCTEH 1 MaTeMaTUUECKON CTaTHCTHKE.

[Tone3nple yueOHO-MeTOAMYECKIE U HHPOPMAIMOHHBIE MATEPUAITBI MPEACTABICHBl Ha CaTax:

http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.
[Tepeuens pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTH «HTepHeT» 1T OCBOCHUS
JTUCIUTITMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InueH3u0HHOe U CBOOOHO pacNpoCcTPaHsieMoOe MPOrpaMMHOe
o0ecneyeHue

No| HammenoBanue | PazpaGorumk [1O0 | Joctymuocts (mu- | Ccpuika Ha Equnbiii peectp
(mpaBoobana- IIEH3UOHHOE, CBO- | POCCHUCKHUX MPOTpaMM JIjIst
TEJb) 60HO pactpo- OBM u B/ (npu Hannuum)
CTpaHsEMOE)
1 | Astra Linux | OOO JInneHsnouHoe https://reestr.digital.eov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 [ MoitOduc OO0 "HOBBIE JInneHsnoHHOE https://reestr.digital.eov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT " 75

4.6. CoBpemeHHbIe TPpo(eccoHANbHBIE 0a3bI JTaHHBIX M HH(POPMaIMOHHBIE CIIPABOY-

HBbIE€ CUCTEMBI

Ilepeyennb pecypcoB cetu UHTepHET, JOCTYNHBIX AJI51 OCBOCHUS IMCUMILINHBI:

HanmenoBanue

Ccpuika Ha pecypce

HocTynHocTh

NupopManinoHHO-CIIPABOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co

m/

HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-
HUU
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Wndpopmanmonnsie pecypesl Cetn
Koncynprantliroc

http:// www.consultant.ru | JloctynHo

[Toptan ®eaepaibHBIX rocyaap-
CTBEHHBIX 00pa3oBaTenbHbIX cTaH- | http://www.fgosvo.ru. JloctymHo
JIAPTOB BBICIIETO 00pa30BaHUS

JIeKTPOHHO-0HOJINOTEYHbIEe CHCTEMbI

Jlanb https://e.lanbook.com/ HoctynHa B cetn 1H-
TepHET 0e3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | [locrynna B cetn Un-
v/ TepHET O0e3 orpaHuye-

HUM

IIpodeccnonanbHbie 6a3bI JAHHBIX

ba3a naHHBIX HAy4YHOM AJIEKTPOH- http://www.elibrary.ru JlocTynHO
HOM OubsImoTexu
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JoctymnHo

MOJIUTEeMaTHIeCKasi pe)epaTUuBHO-
oubnuorpaduueckas u
HayKoMmeTpudeckas (ondmmomeTpu-
yeckas) 0aza JaHHBIX

5. MarepuajbHO-TEXHUYECKOE o0ecnevYeHne U CIUTITHHbI

MarepuanbHO — TeXHHUECKas 6a3a yHUBEPCUTETa 00ECIIEUnBACT MIPOBEACHNE BCEX BUJIOB 3a-
HSTHH, TPEJyCMOTPCHHBIX YY€OHBIM TUIAHOM, M COOTBETCTBYET JCHCTBYIOIINM CAaHUTAPHBIM H IIPO-
TUBOIIO)KAPHBIM MIPaBHJIaM U HOPMaM.

Kagenpa «Maremartikay He pacnosiaraeT COOCTBEHHBIM ayAUTOPHBIM (POHIOM M UCTIONB3YET
y4eOHbIe ayTUTOPUH U3 0011Iero GoHa YHUBEPCUTETA.

[Ipn HEOOXOMUMOCTH UIS MPOBEIACHUS WHTEPAKTUBHBIX MPAKTHYECKUX 3aHATHH HCIONIbB3Y-
IOTCS] KOMITBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToanueckue peKoMeH AU

6.1. MerToauueckne peKOMEHAAIUN sl PeNoIaBaTe s
10 OPraHu3anuu o0y4eHust

[Ipexne Bcero, cieayer oOpaTUTh BHUMaHUE CTYACHTOB Ha TO, YTO MPAKTUYCCKH BECh M3Y-
YaeMblii UMM MaTepual He TpeOyeT KaKOH-TM0O CrenuanbHOU (JIOTMOJHUTENHHOM) TMOATOTOBKU U
BITOJTHE MOXKET OBITh YCHEIIHO M3YY€H, €CIU CTYACHTHI OYIyT MOCEIIaTh 3aHSATHS, CBOEBPEMEHHO
BBITIOJHATH JIOMAIIIHUE 33aHUS U TIOJB30BATHCS (MIPU HEOOXOAMMOCTH) CUCTEMOM TUIAHOBBIX KOH-
CyJIbTAllMi B TEUEHUE KAKIAOTO ceMecTpa. Bomeamne B Kypc MaTaHaIn3a pa3/elibl IBISTFOTCS Kilac-
CHUYECKHMH, B TO K€ BPEMsi OHHM MPAKTUYECKH OPUEHTHUPOBAHBI, TAK KaK UMEIOT IIHPOKOE PacIpo-
CTpaHEeHHE ISl PEIICHUs] Pa3HOTO PoJia 3a/1a4 BHYTPU CAMOIM MaTEMaTUKH U TIPUKJIATHBIX 3a1ad. Mx
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OCBOCHHME IOMOXET CTYJIEHTaM JIOTUYECKH BEPHO, apIyMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U
IUCbMEHHYIO PEub, YCIIEIIHO IMPUMEHSTh HAKOIJIEHHbIE 3HaHUS B NMPO(ECCHOHAIBHON JEATEeIbHO-
CTH.

Heo6xoanMo ¢ camoro Havasna 3aHATUH PEKOMEHI0BaTh CTY€HTaM OCHOBHYIO U JIOTOJHHU-
TEJIbHYIO JIMTEPATYPY, @ B KOHIIE CEMECTpa AaTh CIIMCOK BOIIPOCOB UL IIOJIOTOBKH K DK3aMEHY.

Ha nepBoM 3aHATHM 10 JUCLHUIUIMHE CIENyeT 0053aTeNIbHO TPOMH(POPMHUPOBATh CTYIEHTOB
0 BuJe 1 popMax TeKyIIel U MPOMEKYTOYHOM aTTeCTalui 1Mo IMCIMIUIMHE, CPOKaX MX MpoBee-
HUS, YCJIOBHAX AOIyCKa K IIPOMEKYTOYHOM aTTECTALMK, TPUMEHAEMBIX BUIaX POMEKYTOYHOIO
KOHTPOJIA.

N3moxeHne TEOPETUYECKOTO MaTepraa JOJDKHO CONPOBOKAATHCS HIUTFOCTPATUBHBIMHU IIPH-
MepaMH, TIIATEIbHO OTOOPAaHHBIMHU IPETOAaBaTENIeM TaK, YTOObI TEXHUYECKHE TPYIHOCTH U BbI-
KJIQJIKU IIPH PEIICHNN 3a]1a4¥ HE OTBJICKAIH OT TJIABHOT'O: OCMBICICHUS UIEH U CYTH IIPUMEHSAEMBIX
MeTo10B. CrieyeT Bceraa yKa3blBaTh IPUMEPHI IPAKTUUECKOIO IIPUMEHEHUS! pACCMOTPEHHBIX Ha 3a-
HATHUSIX YpaBHEHUH U HopMy.

[IpakTuyeckue 3aHATHS JOJDKHBI OBITH OPraHU30BaHBI IMPETOAABATEIEM TAaKUM 00pa3oM,
YTOOBI OCTaBAJIOCh BPEMsI HAa IEPUOANYECKOE BBIITOJIHEHUE CTYJEHTaMHU HEOOJIBIION CaMOCTOSITENb-
HOU pabOTHI B ayJAUTOPUH JIJIsl IPOBEPKU YCBOCHUS M3JI0)KEHHOI'O MaTepHara.

[IpenonaBaTens, BeIyLIMi MIPAKTUUECKUE 3aHATHUS, TOJDKEH COIIAaCOBBIBATh yU€OHO-TEMaTH-
YECKHUH TUIaH 3aHATUHN C JIGKTOPOM, HCIIOIH30BaTh CAUHYIO CUCTEMY 0003HAUCHUH.

ITpenonaBatemnto cieayer JOOMBAThCA CUCTEMaTHUECKON HENPEPBIBHOM pabOTHI CTYI€HTOB B
TEUYEHUE CeMECTPa, HEOOXOAUMO BBISABIATH CHIIBHBIX CTYACHTOB M IPUBJIEKATh UX K HAYYHOU padoTe,
K Y4aCTHIO B Pa3HOI'0 poJia OJUMIINAAAX U KOHKypCax.

CTyzneHT JOKEH OIYIATh 3aMHTEPECOBAHHOCTD MPENO01aBaTeNsl B JOCTH)KEHUH KOHEYHOIO
pe3yibTara: B IpHOOPETEHNU 00yJalOIIMMHUCS IPOYHBIX 3HAHUH, YMEHUI U BIIaJICHUS HAKOIUIEHHON
uHpopManuel Ut pereHns 3a1a4 B IpOo(eCcCHOHANBHOMN e TeTbHOCTH.

5.1.1. Oo0pa3oBaTte/ibHbIE TEXHOJIOTUHN

[IpoBenenue 3aHATHI U aTTECTAIIUI BOSMOXKHO B JMCTAHIIMOHHOM (popMarte ¢ MpUMEHEHHEM CH-
CTEMBbI TUCTaHIIMOHHOTO 00yueHus yHuBepcuteta (C1O-LMS) Ha ocHOBe pa3paOOTaHHBIX

kadeapoi «MaTeMaTrkay 3JIeKTPOHHBIX 00pazoBareNbHBIX pecypcoB (DOP) mo Bcem paznenam mpo-
rpaMMsI (cM. 11. 4.4).

[Topsimox mpoBeneHUs pabOT B MUCTAaHIIMOHHOM (hopMaTe YCTaHABIMBACTCS OTICIbHBIMU
pacmopsHKeHUSIMH ITPOPEKTOpa Mo yaeOHOI paboTe U/ WK IICHTPOM YIe0HO-METOINYECKON PabOTHI.

6.2. MeToan4yeckue yKa3zaHus JJis1 00y4AIOMIUXCH M0 OCBOCHUIO
AUCIHUNTHHBI

Paznen 1: nuddepennnanbroe ncuuciaeHue GyHKIui 01HOM NepeMeHHOM

[Tpu u3yuenun nuddepeHmanbHOro ncYUCIeHus: QYHKIMN OJTHON TepeMEHHON o0paTute
BHUMAHHC Ha MMOHATUC IPCALCiia q)yHKI_[I/II/I B TOYKEC U METOAbI €TI0 BBIYNCIICHUS. Hpe;[en — OOHO u3
OCHOBHBIX TOHATUH MaTeMaTWYeCKOro aHaim3a. [lpW BBIUUCICHWH TpenesnoB (QYHKIUU HAMO,

0 o .
IPEKJIE BCETO, BBIACHUTH XapakTep HeonpeaeaeHnoctd | —, —, 000,00 —00, 1" |. Yro6wl oBia-
o0
JIeTh TEXHUKOW PEIICHUS 3a/1a9 Ha BBIYHCIICHHE TTPEICIOB, HAI0 3HATH JIBa 3aMeUaTelIbHBIX IIpeena,
TaOJIHUILY SKBUBAICHTHBIX OECKOHEUHO MaJIbIX, MpaBuiio JlonuTais, pa3nudHble TPUEMBl PACKPBITHS
HEOIPEIeIEHHOCTEH B 3aBUCIMOCTH OT BU/Ia (DYHKIIMU M PEIIUTH JOCTATOYHO OOJIBIIOE KOTUIECTBO
3amad.

[Tpu n3ydeHnn TeM, MOCBSIICHHBIX MPOU3BOIHON U MU depeHIrany G yHKINN, HAI0 OCMBIC-

JHUTh UX TEOMETPUUECKUN CMBICI, TOHUMATh Pa3ndue Mexay HUMH (auddepeHnunan - 3To riaBHas
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JUHEWHas 4yacTh MpHpalieHus GyHKUuuu). TBepao 3HaTh (Kak TaOIUIly YMHOXKEHUS) popMyIisl qud-
(dbepeHIMpoBaHUs OCHOBHBIX JJIEMEHTApHBIX (YHKIHMK W mpaBwmia nuddepeHimpoBanus (Bce, KO-
HEYHO, HO 0COOEHHO NpaBmiIo AU epeHInPOBaHMS CIOKHON QYHKITUH).

OO6parnTe BHUMaHHE TakKe Ha 0cOOeHHOCTH nuddepeHupoBanus GyHKIINNA, 3aJaHHBIX B
HEsIBHOHN (opMe, TapaMeTpHUUECcKH, Ha IpUeM JlorapupMuaeckoro 1udhepeHInpoBaHus.

Cremyet 4eTKO 3HaTh U YMETh IPUMEHATH ITOPUTM HCCIIENOBaHUS (QYHKIHMN M TOCTPOCHUS
rpaduKOB: ONpeeNeHre TOYeK pa3pbiBa (M X KIaCCU(UKAIUIO), aCUMIITOT Tpaduka (BepTUKAIb-
HOM, HAKJIOHHOH, TOPH30HTAIBHON), HEOOXOIMMBIE M TOCTATOYHBIC YCIOBUSI MOHOTOHHOCTH (DYHK-
II1H, CYIIECTBOBAHUS JIOKATBHOTO SKCTPEMYMa, IIPOMEXYTKOB BBITYKJIOCTH H BOTHYTOCTH (DYHKIIUU
Y TOYEK meperuoa.

Pasznen 2: nudppepenunaibHoe ucuncieHne GyHKIUIA HECKOJIbKHX NMepPeMeHHbIX

[Tpu u3y4yeHnn JaHHOTO pa3jiena oOpaTUTe BHUMaHUE Ha TO, YTO (DYHKIIMS IBYX MEPEMEHHBIX
MMEET HaIJISIIHBIA TEOMETPUYECKUM CMBICI — 3TO MIOBEPXHOCTh B TPEXMEPHOM MPOCTPAHCTBE

Hano ocMbICIUTh MOHATHS YaCTHBIX MPOU3BOAHBIX M MOJHOTO TuddepeHiuana 1 0coOeH-
HOCTb UX BBIYHCJICHHS, OBJIAJICTh TEXHUKOW BBIUMCICHUS TPOU3BOJHBIX OT CIOKHOM (pyHKUIMU He-

CKONBKUX mepeMeHHbIX. ClielyeT o0paTHTh BHUMAHKE Ha TO, uto ais Gyukmun Z = Z(X, )) cme-
2 2
0°z 0°z

OxOy - 0yOx

[IaHHbIE YACTHbBIE MPOU3BOJIHBIE BTOPOTO MOPsSAKA paBHBI MEXy COOOM: (Teopema
[IBapua), To ecTh MOPAAOK AU PepeHIMPOBAHUS HE UMEET 3HAUCHUSI.

Jlis QYHKIMM HECKOJIBKHX MEPEMEHHBIX CKOPOCTh M3MEHEHHS (PYHKIHMH B MPOU3BOJIBHOM
HalpaBJICHUU XapaKTepU3yeTcs MPOU3BOIHON 110 HAIPABJICHUIO, a HAMOOJbINAS CKOPOCTh N3MEHE-
HUs QyHKIUHU Oy/IeT B HAIIPaBJIEHUHU BEKTOpa I'PaJUEHTA.

Craenyer oOpaTtuTh B 3TOH TeMe BHUMaHUE Ha HEOOXOJMMOE M JOCTATOYHOE YCIOBHS CyILe-
CTBOBaHMS 3KCTpeMyMa (PYHKIIUU HECKOJIBKUX MEPEMEHHBIX.

Pa3gen 3: uHTErpajibHOE HCHHUCIEHHUE

B uHTErpanbHOM MCUMCIIEHUH pelaeTcs 3a1a4a, 00paTHOH TO, KOTopasi paccMaTpuBaiach B
nudepeHInaIbHOM UCYUCICHUH: HEO0OX0IMMO HANTH NIl TaHHOW ()YHKIIMH f (x) TaKyro QyHK-

10, TPOU3BOAHAS OT KOTOPOM ObliIa ObI paBHA 3amaHHOM. HTerprpoBanne GyHKIIUA — JOCTaTOYHO
CJIO>KHBIN pa3/ie]l MaTeMaTUKH, OBJIAETh KOTOPHIM MOKHO TOJIBKO, €CITH CTYACHT «BO3BMET) J10CTa-
TOYHO OOJIBIIIOE KOJMYECTBO HHTETPAIOB Pa3HOTO TUIIA.

Hano tBepmo 3HaTh TaOIUIly HHTETPATIOB OT OCHOBHBIX 3JIEMEHTApHBIX (PYHKINH, OCHOBHBIE
METO/bI MHTETPUPOBaHUS (3aMeHa TIEPEMEHHOM, ToBeIeHNe 10| 3HaK auddepeHnnana, HHTerpu-
pOBaHUE I10 YaCTSIM, IPUEMBbI BEIYMCICHHSI HHTETPAJIOB OT pallMOHAIBHBIX Ip0o0Oei, OT pa3HOro TUMa
TPUTOHOMETPUICCKUX (DYHKITHH).

Hazio ocMbICTUTB €AMHCTBO MOX0/1a K TOCTPOSHHIO ONPEICICHHBIX, KPATHBIX, KPUBOJIUHEH-
HBIX, TIOBEPXHOCTHBIX HHTETPAJIOB — MIOCTPOCHUE HEKOTOPO MHTETPATbHOW CYMMBI M TIPEeITbHBIN
nepexo.

3HaTh TE€OMETPUYECCKHIA CMBICI 1 OCHOBHYIO ()OPMYITY BBIYHCIICHHS OTIPEICIICHHBIX HHTETPAa-
10B — (hopmyny Hetorona — JleliOHu1a, reoMmeTpruuecKue U pu3ndecKue MPHI0KEHHS ONpeaeIeHHBIX
Y KPaTHBIX HHTETPAJIOB, YMETh HAXOIUTh IJIONIA/Ih TNIOCKOH (HUTypHI, [UTHHY KPHUBOi, 00BEM U TUTO-
I1aJb IOBEPXHOCTH TEJ BPALICHHUS.

7. ®OH OLICHOYHBIX CPEACTB

7.1.  MeToAbI KOHTPOJIS M OLICHUBAHNS Pe3yJIbTATOB 00y4eHus!
JI1s1 KOHTpOUISL yCIIEBAEMOCTH M KaueCTBa OCBOCHUS AUCLIUIUIMHBI HACTOSIEH IIPOrpaMMOU IIpeay-
CMOTPEHBI CIEAYIOIINAE BUABI KOHTPOJIA:
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— KOHTPOJIb TEKYIEH yCIeBaeMOCTH (TEKYILUH KOHTPOJIb);
OME)KYTOYHAsI aTTeCTanus (9K3aMEH).

II

Ne /i1

Bupg xoHTpOons
pe3yabTaToB 00y-
YEeHUS

Hanmenosanue
KOHTPOJISl pe3yiib-
TaTOB OOyUYECHHS

Kparkas xapakrepucTiKa KOHTPOJIS Pe3yibTa-
TOB OOyUYeHUs

PacuerHo-rpadu-
yeckas pabora

Texymmit

OOyuaronuiics B TEYEHHE CEMECTpa CaMOCTOsI-
TEJIBHO BBIMIOJHSET PSIJl PACUETHO-TpaPUUECKUX
pabot no Teme paszzaena. Ilpu nposepke npemno-
JlaBaTeNb OLEHMBAET KauecTBO O(QOpMIICHHUS,
IIPaBHWJIBHOCTb PAaCUETOB.

KonTponbHas pa-
6ota

Texymmit

Pemenne KOHTPOJIBHON pPabOTHI OCYIIECTBIISA-
€TCsl Ha TOCIEIHEM 3aHATHH M3y4aeMOro pas-
Aca. KOHTpOHBHaH pa60Ta BBITIOJIHACTCA UHAN-
BUyaJIbHO KaX]IbIM cTyAeHToM. [Ipu mpoBepke
npernojaBaTesib OLIEHUBAET MPABUIBHOCTD MPO-
HU3BCJCHHBIX PAaCUCTOB.

Tect

Texymmit

TGCTI/IpOBaHI/Ie MMPOBOAUTCS HA TOCIICAHEM 3aHA-
THM U3y4yaeMoW TeMbl. TecTupoBaHHE OCY-
LIECTBIISAETCS, MO0 MPHU MOMOIIU KOMIIbIOTEP-
HOM CHCTEMbI TECTUPOBAHMUSI, INOO C UCIIOJIb30-
BaHHEM BBIJAHHBIX TECT-3aJlaHUI HA 6yMa>KHOM
Hocutelne. B paMmkax TecTHUpoBaHUS MPOBEPS-
€TCsl 3HaHHE TeOPETUIECKON Oa3bl.

DK3aMeH

IIpomexyTOUHBIN

[IpomexyTounas arrectanusi oOydaroImUXCs B
dbopMe sK3aMeHa MPOBOAUTCS MO pe3ybTaTam
BBITIOJITHCHUSI BCEX BHJIOB Yy4eOHOW padoTHI,
MPEIYCMOTPEHHBIX y4eOHBIM IIAHOM IO TAaHHOM
JACHUILUIMHE, IPU 3TOM YYUTBIBAIOTCS PE3YIIb-
TaThl TEKYLIETO KOHTPOJISI YCIIEBAEMOCTH B TeUe-
Hue cemecTtpa. OlEHKa CTENEHU TOCTUKECHHS
O0y4aroIMMHUCS  IJIAHUPYEMBIX  PE3YyJIbTaTOB
OGy‘IGHI/I}I Mo AUCHUIUIMHE TPOBOAUTCA IMPLCIioga-
BaTeleM, BEAYIIUM 3aHATUS 110 TUCIUIUINHE Me-
TOJIOM 3KCNepTHOM oneHku. [lo mrtoram mpome-
)KyTO‘IHOﬁ arrecrTaliuy 110 JUCHUIIJIMHE BBICTAaB-
JISIETCS OLIEHKA OTIMYHOY, «XOPOIIO», yTOBIIEC-
TBOPUTEIHHOY WU «HEYAOBIECTBOPUTEIHHO.

7.2.

IIlkana 1 KPUTEPUHU OLIEHUBAHUS Pe3YJIbTATOB 00yUeHUs

[Toka3areneM oleHMBaHU KOMIIETEHIIMN HA PA3JIMUYHBIX Tanax uX GOPMHUPOBAHUS SBIISAETCS JOCTH-
KEeHHE 00yJarOIUMHUCS IJIAHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS O AUCHUILTHHE (MOYIIIO).

Kpurepun onennBanus

IHoka3zareanb
HeynoBjieTBOpUTEJIbHO | YI0BJETBOPUTEIbHO Xopouo OT1au4Ho
3HATH: OOyuaromuiicst 1eMOH- OO6yuaromuiicst sie- OO6yuato- OO6yuato-
CTPUPYET IOJIHOE OTCYT- | MOHCTPUPYET HEMOJI- | IIMICS JIe- LIUics 1e-
HOE COOTBETCTBUE MOHCTPHUPYET | MOHCTPH-
CIIEYIOIINX 3HaHUN: | YaCTUUYHOE
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TEOPETUYECKHE | CTBHE UM HEIOCTATOY- TEOPETUYECKHE OC- COOTBETCTBHUE | pyeT MOJ-
OCHOBBI Mare- HOE COOTBETCTBHE CIIE/y- | HOBbI MAaTeMaTH4e- CIIEMYIONMUX | HOE COOT-
MaTHYECKOT'O FOIIUX 3HAHWM: CKOTO aHaJIN3a. 3HAHWH: BETCTBHE
aHamu3a. [ (S13%{011130:¢
TEOPETHYECKUE OCHOBBI TeOpeTHYe- AHAHMI:
MaTEMATHYECKOr0 aHa- CKH€E MaTeMa-
In3a. THYECKOTO TeopeTude-
aHaan3a. CKHE OC-
HOBBI MaTe-
Homycxka- MaTuye-
FOTCSI HE3HA- | wporo aHa-
YUTEILHBIE TH3A.
OIIIMOKH, HE-
TOYHOCTH, 3a- | CBOOOIHO
TPYIHEHHS OTIEpHUPYET
IpY aHAJIUTU- | TIpUoOpe-
YECKHUX OIle- | TEHHBIMU
panusx. 3HAHUSIMU.
yMeTh: Ooyuaromumiics He ymeer | OOywaromuiics ne- O0yuato- O06yuato-
WJIHA B HETOCTATOYHOU MOHCTPUPYET HEMOJ- | HIUHCA Jie- 110505(: i (o=
PeLIATb 3aAYM | creneny ymeer: HOE COOTBETCTBHE MOHCTPUPYET | MOHCTpH-
1 YIPXKHCHIA CIENYIOIMX YMEHUI: | 4acTHYHOE pyer moJ-
WCIIONIB3YS OC- | pelaTh 3a/1avu U yIpax- COOTBETCTBHE | HOE COOT-
HOBHEIE Me- HEHUS UCIOIb3YsI OCHOB- | peIiaTh 3a/1a4u U CHEYIONHX | BETCTBHE
TOJIBI, U3YH€H- | HbIE METO/Ibl, M3YIEHHBIC | YIPAKHEHUS HCIOMb- | v oy CIeIYIONHX
HBIC B Kypce B Kypce MaTeMaThye- 3ysi OCHOBHBIEC M€- YMEHHii:
MaTeMaTuye- CKOr'0 aHajn3a. TOMBI, U3YICHHBIC B pemmars 3a-
CKOI'0 aHaJIM3a Kypce MaTeMaTh4e- Iaun " pemiats 3a-
ckoro ananuza. Jlo- VIpaXHEHUs | Ja4d U
MyCKAaIOTCsI 3HAYH- HCITONTB3YsI yIpakHe-
TeNbHBIE OLIHOKH, OCHOBHEIE HHSA UC-
MPOSIBIISICTCS HEIOCTA- | METOABI, U3y~ | TIOJB3YS OC-
TOYHOCTHh YMEHUH, 110 | YCHHEIC B HOBHEIE Me-
psIy TOKa3aTeneH, Kypce MaTe- | TOIbI, U3y-
00yJaroNuuiCs UCTIBI- | MATUYECKOTO | YEHHBIE B
TBIBAET 3HAYUTEILHEIE | aHAIM3A. Kypce MaTe-
3aTpyaHEHUS TIpU VYmenus MaTH4e-
OTIEPUPOBAHUU yMeE- OCBO€EHEI, HO | CKOr'o aHa-
HUSMH TIPU UX TIepe- nomyckatores | ym3a. CBo-
HOCE Ha HOBBIE CHTYya- | HE3HAUYHUTEIb- | OOTHO OTIe-
LUY. HbIE OIHOKH, | pUpyeT
HETOYHOCTH, | MpUOOpe-
3aTPyHEHHS | TCHHBIMH
MIPH aHAJUTH- | YMCHUSIMH,
YECKUX OMe- | MPUMEHSET
panusx, me- WX B CUTya-
peHoOCe yMe- | ITUSAX TTOBBI-
HUI HA HO- IIEHHON
BBIE, HECTAH- | CJIIOKHOCTH.
JApTHBIC CH-
TyaIuu.
BJIA/I€Th: OOyuaromuiics He Bna- | OOydaromuiics B He- | OOyuaro- OO6yuato-
JIeeT WIH B HEIOCTAaTOY- | JOCTATOYHOM CTCHEHH | IIuiics 4a- Iuiicsa B
HaBBIKAMH IPU- | yoj crenenu BIajeeT BJIAJICET: CTHYHO BJa- | TIOJTHOM
MEHEHHUS MaTe- Jeer: obBeMe
MAaTHYECKOTO HaBbIKaMHU TIPUMEHE- BIIACET:

HUA MaTCMaTH4YCCKOI'O
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aHaJIM3a K ecTe- | HaBbIKaMU MPUMEHEHHUsI | aHallu3a K €CTeCTBEH- | HaBBIKAMU HaBBIKaMU
CTBEHHOHAy4- | JUHEHHON MaTemMaTuye- | HOHAay4HbIM ((pu3nye- | MpUMEHEHHsS | MpUMEHe-
HBIM (pu3nue- | CKOTro aHajau3a K ecTe- CKHM M TEXHUYECKHM) | MaTeMaTHU4e- | HUsI MaTe-
CKHUM U TE€XHU- | CTBEHHOHAY4HbBIM (pu3u- | 3amagam. OOyqaro- CKOTO aHa- MaTH4e-
YECKUM) 33/1a- | YECKUM U TEXHUYECKUM) | IIUICS MCTIBITHIBACT JM3a K eCTe- | CKOro aHa-
Yam. 3ajauaM. 3HAYUTENIbHbIC 3a- CTBEHHOHa- JM3a K ecTe-
TPYIHEHHUsI IPU NIPU- | yUHBIM (PU- | CTBEHHOHa-
MEHEHUH HABBHIKOB B 3UYECKUM U | YUHBIM (u-
HOBBIX CHTYaIlUsX. TEeXHHYe- 3UYECKUM U
CKHM) 3a/1a- TEXHUYE-
qaM. CKHM) 3a/1a-
yam. CBo-
Hasrikn 601HO TpH-
OCBOEHBL, HO | \raaon o
JIONYCKAOTCS | 1vyepmpe
HE3HAYUTEIb- | ponr o o
HBIE OIIMOKM, CHTYAIHsX
HETOYHOCTH, | oot o
BATPYAHEHUS | o oo
IPH AHATATH- | oo
YEeCKHUX oIe-
pamusix, me-
peHoce yme-
HUU Ha HO-
Bbl€, HECTaH-
TapTHBIE CH-
TYyaIuH.
IIIkajia OeHUBAHUSA TEKYIEr0 KOHTPOJISI.
HaunmeHnoBanue KOHTpOJIS pe- I
KaJjia OLICHUBaHUsA Onucanue

3yJIbTaTOB OO0 yUCHHS

Pacuerno-rpaduueckas padota

OtnuuHo - Pabora cnana B
CpPOK, pacueTHas u rpaduue-
CKasl 4acTU BBIMIOJHEHBI BEPHO,
100 UMEIOTCS HeI0UEThI, He
BIIMSIFOILIME HA KOHEYHBIN pe-
3yJbTar.

Xopouio - pacyeTHas 4acTh
BBHITIOJIHEHA BEPHO, B Tpaduye-
CKOHM YacTH €CTh 3aMeYaHUus

Y 10BIIETBOPUTEINIHHO - B pac-
YETHOW 4acTH €CTh 3aMeuaHusl,
METO/I BHIMOJIHEHUS Tpaduye-
CKOM YacTu BHIOpaH BepHBIN

HeynosnersopurensHo - B pac-
YETHOU M rpaduuecKor JacTsxX
€CTh TpyObIC 3aMEUaHMS.

3aganue Ha PI'P BeimaeTcs Ha

MIEPBOM 3aHSTHH COOTBETCTBY-
IOILIETO pa3jieNa AUCIUIUIMHBI U
cIaeTcsl M0 OKOHYaHUU U3yyYe-
HUS COOTBETCTBYIOIIETO pa3-
nea TUCIUIUINHEL. PT'P
JIOJKHEL OBITEH BBIITOJIHEHBI 1

0 OpMIIEHBI B COOTBETCTBHU C
TpeOOBAHUSIMHU METOAMIECKUX
yKazaHui kadeapsl.

KontponbHas padota

OtinyHo - PaboTa BEICOKOTO

3anmTa TeMbl BKIIOYAET pellie-
HHE 33734 B AyJIUTOPUU B TEUE-
HUE OJTHOM MApbl U MIPOXOJIUT
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Ka4ueCTBa, YPOBCHbL BBLITIOJIHEC-
HUS OTBEYAET BCEM TpeOoBa-
HUSIM, TEOPETUIECKOE COMIep-
YKaHUE Kypca OCBOCHO TOJTHO-
CTBIO, 06€3 mpobeToB,

HE00XO0AMMBIE IPAKTUYECKUE
HaBBIKU pabOTHI C OCBOCHHBIM
MaTepuaioM c(hOpMUPOBAHBI,
BCE MPEyCMOTPEHHBIE MPO-
rpamMMoii 00y4deHus yueOHble
3aJJaHus BBIIIOJHEHBI, TH0O0 He-
KOTOpBIE U3 BHIIIOJHEHHBIX 3a-
JTaHUI CONEPKAT HEZHAUUTEIb-
HBIC OIUOKH

Xopowo - YpOBEHb BbIIIOJIHE-
HUS paObOTHI OTBEYaeT OOJIb-
HIMHCTBY OCHOBHBIX TpeOoBa-
HUU, TEOPETUYECKOE COJIepKa-
HHE Kypca OCBOCHO YaCTHYHO,
HO TPOOEITBl HE HOCST CyIIe-
CTBEHHOTO XapakTepa, He0OXo-
JIMMBIE TTPAKTHYECKUE HaBBIKU
paboThI ¢ OCBOCHHBIM MaTepua-
JIOM B OCHOBHOM c(hopMupo-
BaHbl, HEKOTOPBIE BU/IbI 33]1a-
HU BBIMOJHEHBI C OIMIMOKAMH.

VY nosnerBopurensHo -Teope-
THUYECKOE COJIEpKaHHUe Kypca
OCBOEHO YaCTHYHO, HEOOXOaM-
MBbI€ [TPAKTUUYECKHE HaBBIKU pa-
60THI HE cHhOpMUPOBaAHBI, OOJTb-
[IMHCTBO TPETyCMOTPEHHBIX
MPOTPaMMOil 3aTaHUI HE BbI-
MOJIHEHO; TP JIOTOJTHUTEIb-
HOW CaMOCTOSITEIBHOMN paboTe
HaJl MaTepHajioM Kypca BO3-
MO>KHO TOBBIIIIEHNE KayecTBa
BBIMOJIHEHHS YUeOHBIX 3a/a-
HUM.

HeynosnersopurensHo -Teo-
pPETHUECKOE COAEpkKAHUE Kypca
HE OCBOEHO, HEOOXOIMMEIE
IIPAaKTUYECKHE HaBBIKA PaOOTHI
He c(hopMUPOBaHBI, IIPeTy-
CMOTpPEHHBIE ITPOrpaMMOH 3a-
JTAaHWS HE BBITIOJIHEHBI

MOCJI€ U3yUYEHUS COOTBETCTBY-
IOIIero pa3naena. bunets co-
CTOSIT U3 BOIIPOCOB, MTO3BOJISAIO-
IIUX OLICHUTH COPMHUPOBAH-
HOCTb koMmneTeHuii. Ha ot-
BETHI oTBOIMTCS 1,5 yaca.

TectupoBaHue 1O MPONRJIECHHON
TeMe

Tect conepxur 20 3agaHui,
MpaBWIbHBIN OTBET Ha 1 3a1a-
HHE COOTBETCTBYET 1 Oamy.
Bpewms TectupoBanus - 30 mu-
HyT. CTyJIeHTY Ipe10CTaBIs-
€TCsl IB€ MOMBITKU ISl [TPO-
XO0KIOECHUA TecTa. MaKkcuMaib-

TecTupoBanue OCyIIECTBIIS-
eTcs1, MO0 TP TTOMOIIH KOM-
MBIOTEPHON CUCTEMBI TECTUPO-
BaHU, TU0O0 C UCIIOIb30Ba-
HUEM BBIJJAHHBIX T€CT-3aaHUI
Ha OyMa)KHOM HOCHTEIE.
Bpewms tectupoBanus 30 MuH.
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Hasl OIleHKa 3a TecT - 20 Oai- 3aTeM OCYIIECTBISETCS MPO-
70B. TecT cunTaeTcs yCremHo | Bepka TecTa SK3aMEHAaTOPOM U

MIPOMICHHBIM, €CJTH CTYICHT BBLICTABIISIETCS OLIEHKA CO-

nan ve meree 60% npaBUiib- IJIaCHO METOJHUKE BEICTABICHUS
HBIX OTBETOB (HAaOpasl HE MEHEe | OIICHKH.

12 6amoB).

IIxana oueHUBAHUA IPOMEKYTOYHOM aTTECTALMHU: IK3aMEH.

IITkana oneHUBaHUS

Omucanue

OTJINYHO

BrimonHeHs! Bce BUIBI yueOHOM pabOThI, IPEAYCMOTPEHHBIE YUeOHBIM
wiaHoM. CTYAEHT NIEeMOHCTPUPYET COOTBETCTBHE 3HAHUM, yMEHH,
HaBBIKOB TPUBEICHHBIM B TaOIHIIaX MOKa3aTelsM, ONEPUPYET MPHOO-
PETEHHBIMU 3HAHUSAMH, YMCHUSMH, HABBIKAMHU, IPIMEHSET UX B CUTYa-
IUSIX TIOBBIIICHHOM CIIO’KHOCTH, HE UCIIBITHIBACT 3aTPYAHEHUH NpU aHa-
JUTUYECKUX ONepalusx, NepeHoce 3HaHWH W YMEHUU Ha HOBBIC, He-
CTaH/IapTHBIC CUTYAIHN.

Xopouo

BrimonHeHs! Bce BUIBI yueOHOM pabOThI, IPEAYCMOTPEHHBIE YUeOHBIM
rwiaHoM. CTyAeHT AEMOHCTPUPYET YaCTHYHOE COOTBETCTBHE 3HAHHI,
YMEHH, HaBBIKOB ITPUBEICHHBIM B TA0JIHUIIAX [TOKA3ATEINSAM, ONIEPUPYET
NpUOOPETEeHHBIMU 3HAHUSMH, YMEHUSIMH, HABBIKAMH, TIPUMEHSIET UX B
CUTyallUAX TOBBIIIEHHON cioxHocTH. [Ipu 3TOM MOryT OBITH JOITY-
IIEHBl He3HAYNTEIbHbIE OINOKH, HETOYHOCTH, 3aTPYAHEHHS IIPH aHa-
JUTUYECKUX OIEpalusaX, NepeHoce 3HaHUI M yMEHHH Ha HOBBIC, He-
CTaHJapTHBIC CUTYaLlUH.

Y 10BIIETBOPUTEIIHHO

BrinonHeHs! Bce BUBI yueOHOM pabOThI, IPEAYCMOTPEHHBIE YUCOHBIM
wiaHoM. CTyAEHT JIeMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUM,
YMEHHH, HABBIKOB NPUBEICHHBIM B TA0JIHMIIaX MOKa3aTeJsM, JOITyCcKa-
IOTCSI 3HAUUTEIbHBIE OMIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHHM, yMe-
HUI, HaBBIKOB T10 PAY IMMOKa3aTeNne, CTyICHT UCTIBITHIBACT 3HAYUTEIb-
HBIE 3aTPYJHEHUS NPU ONEPUPOBAHUN 3HAHUSMHU U YMEHUSMHU TPH UX
IepeHoCce Ha HOBBIE CUTYAIHH.

HeynosnersopurensHo

He BemmonHeH onuH unu 6osee BUAOB y4eOHOUW pabOTHI, MPEIyCMOT-
PEHHBIX y4eOHBIM IIaHOM. CTYAEHT NEMOHCTPUPYET MOJTHOE OTCYT-
CTBHE WJIM HEIOCTaTOYHOE COOTBETCTBHE 3HAHHI, yMEHWIl, HABBIKOB
MIPUBEJICHHBIM B TA0JIMIIAX TOKA3aTENsIM, JOIMYCKAIOTCS 3HAYUTEIhHBIC
OIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHUN, YMEHU, HABBIKOB T10 PSITY
MoKa3aTese, CTYJCHT HE MOXKET OTIEPHUPOBATh 3HAHUSMHU U YMEHHSIMU
MIPH UX TIEPEHOCE HAa HOBBIE CUTYAITUH.

7.3. OueHo4YHBbIE CpeCTBA

7.3.1 TeKywmii KOHTPONb

KoMmnuekT 3amannid

AJIsl BBINOJTHEHNUs pacdyeTHO-rpaguyeckux pador (PI'P)

0 TUCIMIUINHE «MaTeMaTHYeCKH aHAJIU3»

Teopust npenenos u AuddepeHuupoBanue PyHKIUNH OJHOH NepeMeHHOM
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1. Haiitu npenensr:

(2—n)2 —(lJrn)2

) C An+2-38n*+3
lim = lim

== (1+n) —(2—n) = Yn+5+n

2 "
lim(zn +3j , limn(\/n2+1—n), i (;1—10]3'”1

2 m
n—o 27’1 +1 n—o n—ow n+1
. 2x7+11x+15 4yt
Iim——. lim— 3 .
>3 x+3 x>0 8in” 3x
2mt 5t . sin3x . (o7
im——— lim > lim (1 - 3x)C e
n—»0 3" + 5" x—0 1— ex x—>+0
0, x<—-rx
2. UccnenoBaTh Ha HEMTPEPHIBHOCTD M BBITOJIHATD YEPTEK: ¥ =4sinx, —7 <x<0
7, x>0

3. Haiitu npou3BoHyI0 yHKIIMH:

3 2
y:2(3x a4 _x_z)_ y =Inarcsin/1-e™.
15V1+x

tgx—ctgx

32 +1
X = 3
3¢

2 ;
=sin| —+1 |.
—_

2

y = arctg

cos6x ) 1 .
y=——— y=arctg” ——=+sinln2x
3sin(12x+1) 1=22
3
y=arctg’ In y:(\/;)
x+2
x3
sin(x—2y)+—="7x x=e"'cost, y=¢€ cost

4. CocTaBUTh ypaBHEHHs KacaTEIbHOW M HOPMaJM K JIaHHOM KPUBOM B TOYKe ¢ abCIMCCOM X :
y=x"+8Jx-32, x,=4.

1
_ L2
5. IlpoBecTH MoOIHOE UCCIIEJOBAHUE U TOCTPOUTD TpaduK [ (x) =x"+—

X

DYHKINH HECKOJIbKHUX NMepeMeHHbIX
x> +3y°
1. HaiiTu 4acTHbIE IPOU3BOJIHBIE BTOPOTO MOPS/KA, YOEMUThCS, UTO 2, =z, @ Z=——""—
Xy

2
2. Haiitu rpaguent ¢oynkuun z = f(x,y) BTOouke M (xy,),): z= YoM 0 (4,6) .

\/} >
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3. MccrnenoBaTh Ha 3KCTPeMyM (GYHKIHIO Z=X" — X+ 1° +2.

HNurerpuposanue
BbIYHCIMTH HeonpeaeJaeHHbIe HHTErpaJibl
dx —x X X
[———F—, [x-27%dx, I(x+1)e dx, [xcos3xdx, [e'cosxdx,
2(x+ Jx
dx dx x+18 x+1 sin’ x
2 ’ j 2 ’ J. dx IZ— dx ’ J. 2 dx )
x°—6x+18 x°+6x+5 (x—6)(x+2) x*+3 cos” x
BbIYHCIUTH OMpeie/ieHHbIe HHTerPaJibl
7.6 1 dx 1 e dx
[ 3sin® xcosxdx, ——,  [(x=De"dx, [——,
0 oV 1+3x 0 1 xV7+Inx
6 dx 2 1+ x° <+ dx Lx? +2x
J. ’ ,[ dx ’ j 2 _dx )
11++4/3x-2 Sy arctgx 1(3x+5) o x +1
Boox | o ¢ dx
[ ——=dx, [V4-xdx, I3s1n2xcosxdx, I ,
0 /14 x2 0 0 o V1+3x
1
(x—1)e'dx,
! I L X7 +1Inx
HecoOcTBeHHbIE HHTETPAJIbI
1. YkaxuTe, Kakoi U3 HECOOCTBEHHBIX HHTETPAJIOB SIBJISCTCS CXOISIIMMCS
[Vxdx, [x7dx, [vx‘dx.
1 1 1
2. BBIYHCIIUTH HHTETPAJl, YCTAHOBHUTD €r0 CXOJAUMOCTD HIIH PACXOIMMOCTh j l
Sel4 X7

o0
3. BBIYHCINTD HHTEPAl, yCTAHOBHUTH €0 CXOJMMOCTh HIIH PacXOAUMOCTh [ In xdx
1

a
o X
4. BeIYMCauTh HeCOOCTBEHHBIN HHTCTpal J.T , YCTAHOBUTD €Iro CXOAUMOCTDb WJIN

paCXOHI/IMOCTB.
1
dx
5. BBILII/ICJII/ITB HeCO6CTBeHHBII/I I/IHTerpaﬂ _2 . YCTaHOBI/ITB €ro CXoanuMocCTh UJIn
-1
paCXO)II/IMOCTB.

KpaTHble uHTErpajnl

1. I3MeHUTh NOPSAOK HHTETPUPOBAHHUS B IBOMHOM WHTErpae
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2 6—x 1 2-y
a [dx [ £(x,)dy, b. [y [ £(x, ).
0 2x 0oy
2. Beiuucnauts ”(10 — x> = y¥)dxdy, D = {(x, y)| 1<x<2, 0<y<2}.
(D)
3. Boruucnuts
H(12x2y2 + 16x3y3)dxdy;
D
D: x=1,y=x2,y=—\/;.
4. Beruucnuth
[[(x* + y)dxdy, D — MHOXECTBO TOYEK MIOCKOCTH, OTPAHMYEHHOE JTMHUIMH

(D)

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

5. Haittu nnowmaas GpuUrypsl, orpaHU4€HHOMN TaHHBIMU JTUHUSIMU
y=3/x, y=4e', y=3,y=4.
6. Haiitu nnomaas Gurypel, orpaHU4EHHON TUHUSAMH Y = X, y=—x+2

8. HaiitTu 06beM Tena, IoJyuyeHHOro BpallleHueM BOKpYT ocu OY (QUrypbl, OrpaHUYEHHON JIMHU-
3
smu y=x, y=1 x=0.

9. Haiitu 00beM Tena, MoJy4eHHOT0 BpaleHuEM BOKPYT ocl OX ¢Gurypbl, OrpaHu4eHHOMN JINHU-

2 2
aMH y=Xx", Y =X.

KonTpoJsbHbIe padoThl (IpUMeEpHI)
BapuaHT

1. [Toctpouts rpaduk: y =3cos2x
2. Halitu npenensr:

(5—11)2+(5+n)2 . l—cos2x Poxt—x=2

x

1) lim 2)lim———— 3) lim

)”"""(S—n)z—(5+n)2 i e -1 ) X =2x% +x-2
. X —x-1 . 1+x0052x)ciz

4) lim ¥ X2 5) hm(—j 6) lim(x—\/xz—x+1)
=2 In(x-1) x>0\ 1+ xcosx x>

-x, x<0

2
3. HccnenoBath Ha HEMPEPBIBHOCTD U BBIMOJIHUTH YePTEK: ¥ =1x , 0<x <2

3, x>2
Bapuant
1. Haiitu npou3BogHYyIO ). :
a) y=arctg’ lnﬂ 0) yz(\/;)
x+2
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3
. X
B) sin(x—2y)+—="Tx r) x=e'cost, y=e'cost

2. Haiitn lim(l— ! j
ool X arctgx

3. IIpoBecT MOIHOE UCCIEOBAHKE U TOCTPOUTD Ipaduk f(x) =x’ +L
- Up i p P = =

Bapuanr.

ou

Nel. BeruncnauTs NpOU3BOAHYIO 110 HAIIPABICHUIO 8_ Y HAalTU MOAYJb BEKTOpA I'PaJUueHTa JJIs
A

X 3
dbynkmun U = 2Xxy +T +2z” Brouke A(6;9;1) B HanpaBieHHH, COCTABISIOIIEM C OCSIMH KO-

T
opAuHAT yribel COS& 27, COSﬁ =—, ¥ < E
Ne2. Vcenenosats Ha sxetpemym dyrxuuio z = xy(1 —4x* —4y) —5.
4 . . dz
Ne3. z=In(y—x"), x=+/sinf, y=cost. Haiitu T
t

Bapuant
Boiuucaumoe:

2
2. I(2x+1) In xdx .
1
3x° —4 sin’ 3x 2x -1
3. . 4. 5. | ——=dx.
J‘x +4x Icos 3x '[«/4—2x—x2 ’

1. Breraucnutb HHTCIrpaJibl:

+00

jxe”‘2 dx . j
1 i
N3006pa3uth 0061aCTh UHTErPUPOBAHUS U U3MEHUTH MOPSIIOK UHTETPUPOBAHUS B IOBTOPHOM HHTE-
rpaie
Va5
I de [ 1Cedy.

Boruncnute miomanb GuUrypsl, OrpaHMYEHHON JMHUSIMU

y=2-x", y=x.
BapuaHT 3a1aHuil TPEHUPOBOYHOI'0 TECTA.
3agaun

arcctg%/; dy—

X

1 yacTn l. y=sinlnx, y',y"-? 2. y=

y=3x"+xe",x,=2,ax=0,1, ay—?
4. HaiiTu npou3BOJHYIO ). :

/ . -3
a) y= 5 SIn4 X 6) y:xarctg7x
X
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B) ¢ +2 = cos3x I) X =cost+sint, y=sint—tcost

X
5. UiccnienoBars Ha sxcTpemym f (x)=(x— 3)2 (x-5).
er
6. HaiiTu uaTepBaibl MOHOTOHHOCTH ) =—.
x

3
X
7. Haiitu HauGosblee, HaMMEHbIIee 3HaYeHHE QYHKIUH | (x) = 3 16x Ha oTpeske [—5; 1] .

8. [TocTpouTh KacaTenbHyIO K rpaduKy QyHKIHH | (x) =3arccosx’ B TOUKE X = % .

2 yacTthb 9. Haiitu nipenensi:
_ (3+n) =(2+n g2 . X +2x-3
T ) Ch.tl) MU 22 S S’ sk BTN -
n—w (2+I’Z) _(l_n) =0 ¥ _ =3 x° +5x° +6x x_)%tg:;x
3 yacTh
0, x<-7
10. HccnenoBaTh Ha HEMIPEPHIBHOCTD M BBIMOJIHHUTD YePTEX: y =<sinx, —7<x<0.
7, x>0
x.’a
11. IIpoBecTH MOJHOE KCCAECIOBAHNE M TOCTPOUTH rpaduk [ (x) =— k
x —

Jlsis poBeIeHUs TEKYILEro KOHTPOJISl 3HAaHUM CTY/I€HTOB B AUCTAaHLIMOHHOM (hopMare B pas-
paboTaHHbIX Kadeapoil «MaremaTukay OHJIAHH-Kypcax MUMEIOTCS NPOMEKYTOUHbIE (MIPOOHBIE) Te-
CTBI.

7.3.2. IIpoMeskyTOUHASI ATTECTAIUSA

KoMmuiekT Bonnpocos
Bonipocoi K ak3ameRy (2 cemecmp o4yHoli popmbl 0b6yyeHUA)

(111 oleHKM KOMITeTeHIIH i)

JAudpdepennnaibaoe ucuucaeHne GyHKuMil 0IHOM epeMeHHOl KomneteHuum
[TonsiTre GyHKIIMOHAIBHON 3aBUCUMOCTH, KIaccuukanus GyHKIU.
OnpezesieHUe U TUIBI YUCIIOBOM MOCIEJ0BATEIbHOCTH

[Ipenen yncnoBOM NOCIEAOBATEIBHOCTH.

ApudmeTrueckue onepanuu HaJl MOCIeA0BATEIbHOCTIMU

VYcnoBus cyliecTBOBaHUs KOHEYHOTO MPEJIelia YUCIOBOM OCIe10BaTENbHO-
ctu (teopembl Komm u Beiiepmrpacca)

BTopoii 3aMeyaTenbHbli Ipeaen

[Ipenen ¢pyukuu. Onpenenenusi. 'eomeTpuyeckas HHTEpIPETALS TOHS-
Tus npenena pynkuuu. CBONCTBA NPEAEIOB

beckoHeuHo Masbie, 6eCKOHEUHO OobIMe PyHKITUN

[TepBblii 3aMevaTeNbHBIN MPEIE

beckoHeuHO Maible BEIMUMHBL. DKBUBAJIEHTHbIE OECKOHEYHO MaJlble U UX
UCIOJIb30BaHUE IIPU BHIYHUCIICHUH NpeaeioB. Tabnuia S5KBUBaICHTHBIX
OECKOHEYHO MaJIbIX
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HenpepbIBHOCTh PYHKIIMH B TOUKE U HAa IpoMexKyTke. OTHOCTOpOHHUE
npenensl. Knaccuduxanus Touek paspbiBa rpaduka

CaoiicTBa QyHKIIMH, HETIPEPHIBHBIX Ha OTpe3Ke (Teopembl BeiiepmTpacca,
bonbrnano — Komm)

ITpousBoanas. ['eomeTpuueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHOM.

KacarenbHast 1 HOpMasb K IJIOCKOM KPUBOH

Tabnuna npon3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKINN

CBs13p MEX]ly CYIIECTBOBAaHNUEM IIPOU3BOJHON (PYHKIIMU B TOUKE U HETIpe-
PBIBHOCTBIO (DYHKIIMHU B TOH K€ TOUKE

[TponsBoaHas CyMMBI, IPOU3BEACHUS, YACTHOTO. [IpOon3BOIHAS CIIOKHON 1
o0paTHON (YHKIMH

ITponsBoaHas napaMeTpuyuecKy 3aJaHHON QyHKINUN

ITponsBoHas GyHKIMY, 3a1aHHON HESIBHO

JuddepenunpoBanne cI0KHOM MOKa3aTeaIbHOU QYHKIIUU

Huddepenunpyemocts. Juddepenmuan. ['eomerpuueckuii cmpica audde-
peHIuana

OcuoBHbIe Teopembl nuddepeHnmanbsHoro ucuncienus (reopema depma,
teopeMma Poisi, Teopema Jlarpamxka, Teopema Komn)

IIpaBuno Jlonurans

Mhnorounen Teinopa u ero csoiictBa. @opmyina Telinopa. OcrarouHblit
yieH Gopmyibl Teitnopa B hopme Jlarpamxka u [eano

AcuMnToTsl rpaduka GyHKIUN

DkcTtpemyM. HeoOxoaumoe yciioBue 3KkcTpeMyma

OkctpemyM. HeoOxoaumoe yciioBue 3kcTpeMyma

I[OCTaTO‘IHbIC YCJIOBUS OKCTpEMYMaA

JlocTaTouHOE yciioBUE Bo3pacTaHus (yObIBaHUs) QyHKIUU

Haubonbiiee n HauMeHblee 3Ha4eHNUs (PYHKLIMN HA OTpE3Ke

BrInmykiiocTh, BOTHYTOCTb, TOUKA Mepernda. JlocraTouHoe yclioBUE BOTHY-
TOCTH (BBIITYKJIOCTH)

HeoOxonumoe ycrnoBue Touku neperunda. JloctatoyHoe ycnoBue neperuda

OO011as cxeMa NOCTPOEHHUS U UCCIIEOBaHMSI rpaduKa QYHKIIMU

OIIK-1

DYHKUIMU HECKOJBKHX NepeMeHHbIX

KomneteHuumn

OnpeneneHne U TeOMETPUYECKUI CMBICH (PYHKIIMU ABYX IEPEMEHHBIX

JluauK ypoBHS (QyHKIUU ABYX NEPEMEHHBIX

YacTHbIe TPOU3BOIHBIC PYHKITMU HECKOJIBKHUX ITEPEMEHHBIX, UX T€OMETPH-
YECKUU CMBICII

(DYHKI_II/II/I HCCKOJIbKUX IICPEMCHHBIX, IIOHATHUC ITOJIHOT'O I[I/I(i)(i)epCHI_II/IaIIa

JuddepeHunpoBanye CI0XKHbIX QYHKIUI HECKOJIbKUX MEPEMEHHBIX

ITpon3BoiHbIE BBICHIMX MOPSIKOB (YHKIIMU HECKOJIBKHX EPEMEHHBIX.
Cwmemannsle npousBoansie. Teopema [lIBapna

HpOI/ISBOJIHaH Q)YHKI_II/II/I HCCKOJIBKUX IICPEMCHHBIX 110 HAITPABJICHHUIO

IIpon3BoHAas 1O HAIIPABJICHUIO U TPAJUEHT CKAJSIPHOTO MOJIS

OKCcTpeMyM (QYHKLMH HECKOJIBKUX EPEMEHHBIX

HeoOxonumoe 1 ocTaTOYHOE YCIOBUS SKCTpeMyMa QYHKIIMH JBYX Hepe-
MEHHBIX

OIIK-1

HNHTerpajbHoe ucUmMcjieHne

KomneTteHuumn

[TepBooOpaznasi, HeonpeaeIeHHbIH nHTErpa. Tabnuia OCHOBHBIX UHTE-
IpajioB
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3aMeHa epeMEeHHON U MHTEIPUPOBAHUE T10 YACTSIM B HEOINIPEIeIIEHHOM UH-
Terpaie

WuTerpupoBanue ¢ moMOIIbIO MOABEACHUS Mo 3HaK nuddepenipana

WHTerpupoBaHue pallioHaJIbHbIX Apo0Oei

WHTerpupoBaHue 1o 4yacTsSM U 3aMEHa IIEPEMEHHOM B ONpe/Ie]IEeHHOM UHTe-
rpaie

HuTerpupoBanne TpUrOHOMETPUYECKUX (PYHKIIMNA, OCHOBHBIE TPHEMBI

WHuTerpupoBanue uppayoHaIbHbIX QYHKIMM

YHI/IBepCEUIBHaSI TPUTOHOMCTPUUCCKASA NOJACTAHOBKA

OmnpeneneHHbIN HHTErpal U ero cBoiicTBa. @opmyna Herotona — Jlei6-
HULIA

[TpuioskeHus ONpPeICICHHOTr0 HHTErpaja K PEIICHHIO TeOMETPUIECCKUX U
(du3nUecKux 3a1au

Brruucnenue miomaaei ¢ HoMOIIbIO OIpCACIICHHOI'O MHTCI'paJia

Brrunciienue miomany v JJIMHBL KPUBOM, 3a1aHHON ypaBHEHUSIMU B mapa-
METPUYECKOH hopme

Beruncnenue mionaay KpUBOJIMHEMHOTO CEKTOPA B MOISAPHBIX KOOPIUHA-
Tax

Brrunciienne JiMHbl 1yry ¢ TOMOUIBIO ONPEIEICHHOr0 MHTErpaia

Beluncnenue QMHbI 1yrd KpUBOH, 3aJaHHON IIapaMEeTPUUYECKH

Beruuciienne o6bema Tena BpaleHus ¢ MOMOLIbIO ONPEJeIEHHOIO HHTe-
rpaia

Brruucnenue miomanu IOBCPXHOCTHU TCJIa BpaAlICHU

HecoOcTBeHHbIE HHTErpaibl IEPBOro U BTOporo tumna. [lonarus cxogumo-
CTH U pPacXOJAUMOCTH HECOOCTBEHHOIO MHTErpajia

HecoOcTBeHHBIE HHTErpaibl OT Pa3pbIBHBIX (QYHKIUHI

OIIK-1

TunoBble BApHAHTHI OMJICTOB
o pucuuminae «MareMaTudecKu aHaJn3»

MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNCKON ®EJIEPAIIN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE

YYPEXIAEHUE BBICILIET'O OBPA3OBAHNMA

«MOCKOBCKHU NOJIUTEXHUYECKU YHUBEPCUTET»

(MOCKOBCKMI1 MOJINTEX)

@axynpTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa «Matemaruxa

JucnummmHaa «MaTeMaTHYeCKH aHaIN3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

—_—

dx
45—x+/5-x

Haiitu rpaguent pynkuun z = y,/xy B Touke M (1,4).

2. BbluncauTh HEONpeAEICHHBIH HHTETpall j

[98)

4. VYkaxure, Kakoil 13 HECOOCTBEHHBIX MHTETPAJIOB SIBJISCTCA CXOASIIIMMCS

Tx/;dx, Tx_3dx, ]?\/;dx.
1 1 1

[TepBoobOpasHas, HeonpeaeneHHbIH nHTerpa. Tabauia OCHOBHBIX MHTEIPAJIOB.
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5. Haiigure sKkcTpeMyMbI ¥ TOYKH riepernda Gpyukuun y = (x—1)e .

YTBepkaeHO Ha 3aceqaHuu Kadeapel MatemMaTuku « 31» 03 2026 r., mporokos Ne 7

3aB. Kadeapoit 0.M. bapaHosa / /

MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30OBAHU S POCCUMCKOM ®EJEPALIMHN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OEPA30BATEJIBHOE
YUPEXXJIEHME BBICIIEI'O OFPA3BOBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®axynbTeT 0a30BbIX KOMIIETEHIIHH, kadenpa «Maremaruka»
JucnumimHa «MaTeMaTUYeCKUN aHaIN3»
Kypc 1, cemectp 2

DK3aMeHaAIHOHHBIN OnyeT Ne 1

1. HecoOcTBeHHBIC HHTETPANIBI TIEPBOTO U BTOPOTro THIA. [IOHATHS CXOMUMOCTH M PaCXOAUMOCTH
HECOOCTBEHHOT'0 HHTErpaa.

o o t
2. Haiitu MIPOU3BOIHYIO (I)yHKL[I/II/I, 3aJITaHHOU MapaMETPUYCCKU x = T, V= .
1+1¢ 1+1¢

2 2
3. HccnenoBarh Ha SKCTpeMyM QYHKLIHUIO Z=X" —Xx+ )" +2y.
7.6
4. BpIUNCIUTH ONPENEICHHBIN UHTErPa f 3sin’ xcos xdx.
0

5. Haiitu oObem Tena, MOIy4EeHHOI 0 BpallieHueM BoKpyr ocu OX (urypsl, OrpaHH4eHHON JIMHU-
3
smu y=x, y=1L x=0.

YTBepkaeHO Ha 3aceqaHuu Kadeapel MaTemMaTuku « 31» 03 2026 r., mporokos Ne 7

3aB. kadenpoi O.M. Bapanosa / /

Jliig npoBeieHNs IPOMEKYTOYHOI'0O KOHTPOJIS 3HAHUH CTYIEHTOB B JUCTAHIIMOHHOM (hopMaTe
B pa3paboTaHHbIX Kadenpoir «MaremaTuka» OHJIAH-Kypcax UMEIOTCS UTOTOBBIE TECTHI.
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