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1. Ilenu, 3212494 ¥ NJIAHNPYeMble pe3yJIbTaThl 00y4eHHsl 0 JTUCUMUILINHE

K ocHOBHBIM yesam 0CBOEHUS TUCHUILIMHBI «MaTeMaTnyeckuil aHauu3» clleyeT OTHECTH:

- BOCIIUTaHHE y CTYACHTOB O0IIei MaTeMaTH4eCKON KyJIbTYpBhI;

- IpUOOpETEHNE CTYAEHTAMHU IIMPOKOI0 Kpyra MaTeMaTUYeCKUX 3HAHUI, YMEHUI U HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYJEHTOB K UHAYKTUBHOMY U JIEAYKTUBHOMY MBILIUICHUIO HAPSILY
C pa3BUTHEM MAaTEMaTU4YECKOW MHTYULINU;

- YMEHUE CTYJCHTaMH Pa3BUBaTh HABBIKK CAMOCTOATEIHHOTO U3YUYeHHS YUeOHON U HAy4HOU
JUTEPATYpPBl, COJIEPKALIEH MAaTEMaTUUECKUE CBEJICHUS U PE3YJIbTAThI;

- TOJrOTOBKY CTYJEHTOB K JESITENbHOCTH B COOTBETCTBUU C KBaJTU(UKALIMOHHOU
XapaKTepUCTHKON OakaaBpa 10 HalpaBJICHUIO, B TOM 4yHciie (popMUpOBaHNE YMEHUH UCIIOIB30BATh
OCBOEHHBIE MaTEMaTHYECKHE METO/IbI B MPOPECCUOHATBHON AESITETbHOCTH.

- IOATOTOBKY BHICOKOKBATM(UIIMPOBAHHBIX KAJPOB, BOCTPEOOBAHHBIX B YCIOBUAX U (PPOBOI
TypOyJIEHTHOCTH U BBICOKUX TEXHOJOTUYECKHX PUCKOB COBPEMEHHOM HU(PPOBOM SKOHOMUKHU.

K ocHOBHBIM 3a0auam 0CBOEHUS TUCHUILIMHBI « MaTeMaTUUeCKU aHaIU3» CIEAYET OTHECTHU:

- OCBOEHHME CTYICHTAMH OCHOBHBIX MOHSTHUN, METOJOB, (HOPMUPYIOIIUX OOIIYIO
MaTeMaTUYECKYI0 IOJTOTOBKY, HEOOXOAUMYIO JJIsl YCIIELIHOTO PEIIEHUs IPUKIIAJHBIX 3a/a4;

- ¢opmupoBaHUEe y CTyJIeHTa TpeOyeMoro Habopa KOMIETEHLUN, COOTBETCTBYIOIIUX €ro
HAIPAaBJICHUIO MTOJTMOTOBKU U 00ECIIEUNBAIOIINX €70 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OOyuenne mo gucnumiuHe «MaTemMaTuyecKuid aHamu3» HampaBiIeHO Ha (HopMHpOBaHHE
y o0yuaronuxcs ciueayonmx kommnereHui B coorBerctBun ¢ ®I'OC 22.03.01 «MarepuaioBecHue

U TE€XHOJOTMM MaTepUajoB», YTBEPKAEHHBIM NpukazoM MunoOpHayku Poccun ot 02.06.2020 N
701:

Ko m HauMeHoOBaHue NHaukaTopbl J0CTHXKEHHUS
KOMIIETeHIIM I KOMIIETEHIIHH
OIIK-1. CniocobeH pemath 3a1auu HMOIIK-1.1. 3HaeT OCHOBBI MaTeMaTHKH,
npohecCuOHANBHOM e TENbHOCTH, (bU3HKH, MEXaHUKH, XHMUH,
HPUMEHAA METOABI MOACIUPOBAHNA, UH(GOPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
MaTeMaTHYeCKOr0 aHaJIN3a .
€CTECTBEHHOHAYYHbIE U 06;11eHH>KeHepHLIe FERHONOTHIL
3HAHUS NOIIK-1.2. YMeer pemaTh CTaHIAPTHEIC

npo¢ecCuoHaAIbHBIC 3a/1a4U C TPUMEHEHUEM
€CTECTBEHHOHAYYHBIX M OOIICMHKEHEPHBIX
3HaHUH, METOJIOB MaTEMaTUUYECKOTO aHan3a
Y MOJICIIUPOBAHUS

NOIIK-1.3. ImeeT HaBBIKM pelIeHus 3a/1a4y
npodeCcCuOHANBHON eATETLHOCTH,
MPUMEHSIS METObI MOJEIUPOBAHUS,
MaTeMaTUUEeCKOro aHaIn3a,
€CTECTBEHHOHAYYHBIEC U OOIICMH)KEHEPHBIE
3HAHHUA

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl

HuctunnuHa OTHOCUTCS K oOs3atenbHOM dactu Onoka bl: Monmynme «Maremarnueckne u
€CTECTBEHHO-HAYUYHbIE JUCIUTUIMHBDY.
Jucnunnuna 6a3upyercs Ha clieqyolel, IpoiIeHHON TUCIUIUINHE:

- TUHEelHas anredpa.



Jucrtumummaa «MaTeMaTHYeCKHIA aHATH3Y JIOTHYECKH CBSI3aHa C MOCICAYIOMNMHI UCIATLTNHAMH:
B obazamenvroii wacmu:

- pusuka;

- TEOpETUYECKasi MEXaHUKa;

- 9JICKTPOTEXHUKA U IJICKTPOHHKA,;

- CONPOTHUBJICHHE MATEPUAJIOB;

- HEDKEHEPHAs U KOMITbIOTEpHas rpaduka;

- nupoBoe MaTepUATIOBEICHUE;

- SKOHOMHMKA ¥ YIIPABJICHUE MAIIMHOCTPOUTEIBHBIM ITPOU3BOJICTBOM;

- OCHOBBI MAaTE€MAaTHYECKOTO MOJICITUPOBAHUS TEXHOJIOTHIECKUX MTPOIIECCOB.
B uacmu snexkmusnvix oucyuniun:

- IEPCTICKTUBHBIC MATEPUATIBL;

- IOKPBITUS U METOBI UX UCITBITAHUH.

3. CTpykTypa U cojep:KaHue QU CHUNINHBI

OO0m1ast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3aueTHbIC eAUHUIIBI -144 yaca.

3.1. Buabl yueOHoii padoThl H TPYA0EMKOCTH

. KosmnuectBo
n/n Bun yuyeoHoii padoTbi Cemectp 2
yacoB
AyIMTOpHBIE 3aHATHS 72 72
B ToMm umcne:
Jlexmun 18 18
1.
CeMuHapcKue/pakTHUYECKUE 3aHSTUS o4 54
2.
JIabopaTopHBbIE 3aHATHUS - -
3.
CamocrositebHass padora 72 72
IMpome:kyTouHasi aTTecTAIUS
3K3aM€EH D C)
Hroro 144 144
3.2. Temarudeckuii MJIaH U3y4YeHUs JUCHUTLTHHBI
Ne Paznenbl/TeMbl TpynoeMKoCTh, 4ac

n/n JAMCHHUILIMHBI AyautopHas padora
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Paznen 1. AuddepenunanbHoe
HcymucjieHue PyHKuui oaHOM
1nepeMeHHOM.

62

22

32

1.1

Hucnosas nocineq0BaTesIbHOCTD.
[Ipenen uncnoBoit
IIOCJIEIOBATEIbHOCTH U €0 CBOMCTBA.
[TpaBuiia npenenbHOro nepexoa.
Oynkuus. [Ipenen pyHKmm.
TeopeMsl 0 npenenax GyHKIUH.

Brimaua 3amaauii PI'P Ne 1 o
MaTeMaTHYECKOMY aHaIH3y.

1.2

IlepBblif 1 BTOPOIi 3aMeyaTesibHbIC
npenesnbl. beckoHeuyHo Manble u
OCCKOHEYHO OOJIBIIINE BEIIMYHHEI.
DOKBUBaJICHTHbIE OECKOHEYHO Mallble
BeNUYUHBI. PackpeiTue
HEOIPEEIEHHOCTEN pa3HOro THIA.

1.3

HenpeppiBHOCTH GYHKIMI B TOUKE U
Ha npomexxyTKe. OTHOCTOPOHHUE
npenensl. Touku pa3pbiBa QYHKIIHH,
WX KJaccuUKaIusl.

1.4

[TpousBosHas GyHKLIMH.
I'eomeTpuyecknii ¥ MEXaHUYECKHUI
CMBICII Tpou3BOAHOM. [IpaBuita
muddepeHpoBaHus U GopMyIIbI
BBIUMCJIEHMSI TPOU3BOAHBIX. Tabnuma
IIPOU3BOIHBIX OCHOBHBIX
anieMeHTapHbIX pyHKkuui. TexHuka
G depeHIIMPOBaHUS

1.5

Huddepenunan. [TpousBoaHbie U
b depeHIHanbl BHICIIUX TOPSAKOB.
[TpuGinKeHHbIe BEIYUCIICHUS C
nomoIbio AuddepeHIuanos.

1.6

[TpaBuno Jlonurans. ®opmyna
Tewmopa. Pa3noxeHns OCHOBHBIX
3JIEeMEHTapHBIX PYHKIMH 110 Gpopmyie
Tewinopa. [IpubnmxeHHbIC




BBIYUCIICHHSI C TIOMOIIBIO (POPMYITBI
Tewmopa.

1.7

OCHOBHBIE TEOPEMBI
nuddepeHIATIBHOTO HCYUCTICHUS.
MOHOTOHHOCTH (DYHKITHH,
aKcTpeMyMbl. HeoOxonumeie u
JOCTaTOYHBIC YCIIOBUSI MOHOTOHHOCTH,
JIOKaJIBHOTO 3KCTPEMyMa.
HccnenoBanue BHITYKIOCTH rpaduka
¢bynkuun. Touku neperuoa.

1.8

OO6mrast cxema uccneoBaHus (GpyHKIUH
U ocTpoeHus ee rpaduka. CBoicTBa
(GyHKIU, HENIPEPHIBHBIX HA OTPE3KE.
Haubonpiiee u HaMeHbllIee 3HAYSHUS
(GYHKIIMM Ha OTpE3KeE.

Camocrostenpnas pabora Nel Ha
ceMuHape 1o QyHKIHUSAM OJTHON
MIEPEMEHHOMN

Pa3znen 2. @yHKIHUA HECKOJIbKHX
nepeMeHHbIX.

24

12

2.1

[Ipenen u HenpepbIBHOCTh. OCHOBHBIE
CBOICTBA HEMPEPHIBHBIX (PYHKITHIA.
Yactable npousBoAHbIe. [ToHbIM

nuddepeHnmal.

Brigaua 3amanuii PTP Ne 2 o
GYHKIMSIM HECKOIBKUX IEPEMEHHBIX

2.2

[TpousBoHbIE CIOKHON (HYHKIUU
HECKOJIbKUX NTePEeMEHHbIX. YacTHbIE
IIPOU3BOJHBIE U AU PepeHInanbl
BbICIINX MTOPsAKOB. Teopema [IBapiia.
IIpou3BoHas IO HAIPABJICHHUIO.
I'panuenT.

2.3

OKeTpeMyM (PyHKIIUM HECKOJIBKUX
nepeMeHHbIX. HeoOxoaumblie
JIOCTaTOYHBIE YCIIOBUS DKCTPEMYyMa.

CamocrosrenbHas pabora Ne2 Ha
ceMHuHape 1o QyHKINAM HECKOJIbKUX
NIEPEMEHHBIX

Pasnen 3. UnTerpajabHoe
HCUYKCJIEHUE

58

24

28

3.1

[TepBooOpaznas. Heonpenenennsiii
UHTETrpal U ero cBoiicrea. Tabmuia
MHTETPAJIOB OT OCHOBHBIX




3JIEMEHTapHBIX QYHKIMNA. MeTos
HEIOCPEAICTBEHHOTO MHTETPUPOBAHMUSL.

Brimaua 3amanuii PI'P Ne 3 o
WHTETPAIbBHOMY HCYHCIICHUIO

WHTerpupoBaHue ¢ TOMOIIBIO 3aMEHBI
MIEPEMEHHOM, MOABEICHUEM TI0]T 3HAK
nuddepenmnuana. Meron
WHTETPUPOBAHUS TI0 YACTSIM

3.2

HHuTerpupoBaHue paluoHaIbHbIX
IpobOeil UHTEerpupOBaHUE HEKOTOPBIX
BUJIOB UPPALIMOHATIBHBIX U
TPUTOHOMETPUUECKUX (PYHKITHIMA.

3.3

3amaun, TPUBOISIINE K TIOHSITHIO
ompezeneHHoro uarerpaia. CroiicTaa
ornpeneneHHoro narerpaina. ®opmyna
Hrerorona-Jleiibnuna. 3amena
MIEPEMEHHOMN M MHTEIPUPOBAHHUE TI0
qacTsiM B OHpeIleJIeHHOM I/IHTeraJIe

3.4

[TpunoxxeHus onpeaeIeHHOro
WHTETpaJIa B TCOMETPUN U MEXaHUKE
3.5 | (BbIUMCIIEHUE TIOMIAEH TTOCKUX 8 0 4 0 0 4
¢buryp, JUIMHBI KPUBOH, OOBEMOB,
TJIOMIAJICH TTOBEPXHOCTH ).

HecobOcTBeHHBIE MHTErpaJIbI IEPBOTO
Y BTOPOI'O pOJia, UX CBOMCTBA.

3.6

3aauu, NPUBOJISALINE K KPATHBIM
uHTerpainaM. JIBOMHONU U TPOUHOU
WHTErpaJIbl, UX CBOMCTBA.
Belunciienre 1BOWHBIX UHTETPAJIOB
CBEJICHHEM K IIOBTOPHBIM.
['eomeTpuueckue u pu3nvecKre
IIPUJIOKEHUST KPATHBIX HHTETPAJIOB.
KoHnTponbHOE TECTHpOBaHME

3.7 10 0 6 0 0 4

Hroro | 144 18 54 0 0 72

3.3.  Coaep:xaHue pa3/ie0B AUCHHIITHHBI

BBenenue

[Ipeamer, 3amauu U cojepkaHue JUCHUIIMHBIL. OCHOBHBIE 3Tambl Pa3BUTUS JAUCIUIUIMHBIL.
CtpykTypa Kypca, ero MeCTo M pojib B IOJATOTOBKE OakajgaBpa, CBS3b C IPYTUMH TACIUTUTNHAMH.

Paszpnen 1. luppepenunanbHoe ucHUCIAeHHe PYHKIUI OHOI NepeMeHHOM

Tema 1. YucnoBas nocnenoBarenbHOCTh. [Ipenen 4nciioBoil MOCIeA0BAaTEIbHOCTH U €r0
coiictBa. @ynknus. [Tocrpoenue rpadguxos Gynkuuii. [Ipenen Gpynkuun. OCHOBHBIE TEOPEMBI O

8



npeaenax ¢yHkuun. [lepBorit 1 BTOpoit 3aMeuaTenbHbIe peebl. CpaBHEHHE 0€CKOHEYHO MAJIbIX U
OECKOHEYHO OOJNBIINX BEIHMYMH. JKBHBAICHTHBIE OECKOHEUHO MaJIble BETHUNHBI.

Tema 2. HenpepbIBHOCTh (DYHKIIMI B TOYKE ¥ HA MPOMEXKYTKe, TOUKH pa3pbiBa (QYHKIMHU, UX
Kjaccupukanus. ACUMNOTOTHI rpaduka QyHKIMH, UX KITACCUPUKALIHSL.

Tema 3. [IpousBomnas pyHkuu. ['eomerpudeckuii U GU3NYECKUA CMBICT TPOU3BOIHOM.
[TpaBuna auddepeHurpoBanus U (HOPMYIIBI BBIYUCICHUS MPOU3BOIHBIX. TabiMIla MPOU3BOTHBIX
OCHOBHBIX 2JIEMEHTApHBIX QYHKIMI. Beruncienue npon3BoaHbIX QGYHKUINHN, 3alaHHBIX Pa3TuYHbIM
00pazom.

Hudbdepennman. IIponsBoanupie u auddepeHuanbl BRICIIUX MOpsAakoB. [IpubmmkeHHbIe
BBIUMCIICHHSI C TTOMOIIBIO TP PEPEHIINATOB.

Tema 4. IlpaBwio Jlonurans. Popmyna Teilnopa. PackpeiTue HeonpeneaeHHOCTel
pa3nu4yHOro Tuma. Pa3nokeHune OCHOBHBIX 3JIeMEHTapHBIX ¢GyHKIMA 1o ¢opmyne Teinopa.
[TpubnmkeHHbIe BBIYUCIECHUS C TOMOIIBIO GpopmyIsl Teitnopa.

Tema 5. OcHoBHBIC TeopeMbl AU HEPEHIINATHLHOTO UCUUCICHUS. MOHOTOHHOCTh (DYHKIIHH,
sKkcTpeMyMbl HeoOXoaumbie U TOCTaTOYHBIE YCIOBUSI MOHOTOHHOCTH, JIOKQJIbHOTO 3KCTpEMyMa.
HccnenoBanue BHIMyKIOCTH rpaduka pyHkuuu. Toukn nepernda rpaduka GyHKINH.

O6mas cxema uccrnenoBanus (GyHKIUU U MocTpoeHust ee rpaduka. CBoiicTBa (PYHKIIHIA,
HENPEePBIBHBIX Ha oTpe3ke. HanbosbIiee u HanMeHbIee 3Ha4eHus PYHKIIMK Ha OTPE3Ke.

Paznen 2. IuddepennuanbHoe ucuuciaeHne pyHKIMi HECKOJIbKUX MepeMeHHbIX

Tema 1. OyHKIIUU HECKOIBKHUX MIEPEMEHHBIX. JINHUU 1 MOBEPXHOCTH YPOBHA. YacTHbIE
npousBoaHbie. [lomubiii auddepennunan. IlpousBogHble ClOXHON GYHKIIMN HECKOJIBKUX MEPEMEH-

HBIX. YacTHBIE TPOM3BOAHBIEC U MU depeHInasl Beicumx nopsakoB. Teopema LBapua.

Tema 2. [IpousBonHas no HampasieHuto. I'paguent. KacarenbHasa k kpusoil. KacarenpHas
IUIOCKOCTh M HOpMaslb K noBepxHocTu. Popmyna Teisopa. DkcTpeMyM (QYHKIMHM HECKOJIBKHUX
nepeMeHHbIX. HeoOxouMble U JOCTaTOUHBIE YCIOBUS SKCTPEMyMa.

Pa3nen 3. UnTerpanbHoe ucuucjieHue

Tema 1. IlepBooOpasHas. Teopema cyliecTBOBaHHS HEONPEAEICHHONO0 HHTErpaa.
Heonpenenennslili uHTErpan u ero cpoiicTsa. Tabnuila MHTETPaOB OT OCHOBHBIX 3JIEMEHTapHBIX
byHkuuit. MeTo; HemocpeICTBEHHOTO HHTETPUPOBAHUS.

MeToapl MHTETPUPOBAaHUS C MOMOULIBIO 3aMEHbl MEPEMEHHOM, TOJBEJEHHEM I0J 3HAaK
muddepenmana. MeTon HHTETPUPOBAHUS 110 YACTSM.

WHuTerpupoBanue panyoHaibHbIX Ap0OeH, UHTErpUPOBAHNE HEKOTOPHIX BUAOB UPPAIIMOHATIbHBIX U
TPUTOHOMETPUUYECKUX (YHKLUH.

Tema 2. 3agauu, NpuUBOAAIIME K TOHATHIO ONpeAeNieHHOro MHTerpana. OmnpeaeneHHbIN
UHTETpaJl, €r0 CBOWCTBA. YCIOBUS HMHTErpUpyeMOCTH. VHTerpan ¢ INEpEMEHHBIM IIPEIEIIOM
uHTerpupoBanusi. @opmyna Hptorona — JleliOHuna. 3ameHa NepeMEHHOM B OIpe/IeICHHOM
UHTETpaIe.

[IpunoxkeHus onpeesieHHOro HHTErpajja B TeOMETPUU U MeXaHUKe (BbIUMCIICHHE TIouaien
IUIOCKUX (UTYD, AIHHBI KPUBOM, 00BEMOB.

Tema 3. HecoOcTBeHHBIE HHTETrpayibl MEPBOrO W BTOPOro poaa (1Mo OecKOHEYHOMY
IPOMEXYTKY, OT HEOTPAHWYEHHBIX (PYHKIUI Ha KOHEYHOM IPOMEXYTKE), UX CBOMCTBA.

Tema 4. 3anaun, npuBoAsIINE K KPaTHBIM UHTETpasiaM. J[BOMHOM U TPOMHOW MHTETrpabl, UX
cBoricTBa. [IpaBuia BEIYKMCIIEHNS] IBOWHBIX HHTETPAJIOB.

3.4. TemarTuka NpakTUYeCKUX 3aHATHI MO TUCHHUILINHE
«MaTeMaTHYeCKHHA aHAJIU3»



Tema 3auaTus

n/n

1 Pazjen 1. DiieMeHTBHI MaTeMaTH4€CKOI0 AHAJIN3A.

UucnoBas mocienoBaTelbHOCTh. [Ipesen 4MciIOBOM MOCIEIOBAaTENIBHOCTH M €0
cBoiicTBa. [IpaBuna npenensHoro nepexona. @yukuus. [penen ¢ynxmuu. Teopemsl o
npenenax ¢yHkuuu. [lepBblil 1 BTOpo# 3aMedareabHble PeIebl.

2 CpaBHeHHE OECKOHEYHO MAJbIX W OECKOHEYHO OONBIIMX BEIUYHMH. DKBHUBAJICHTHHIC
OECKOHEYHO MaJIble BEJIMYUHBI.

3 PackpbiTHe HEOlpeIeIeHHOCTEH pa3nuyHOro TUIa

4 HenpepriBHOCTh (hyHKIIUI B TOUKE U Ha poMekyTKe. OTHOCTOpOHHUE Tpeaenbl. Touku
paspbiBa pynkiun. [Tpumepsl pemieHus 3a1a4

5 [IpousBognas ¢yukmuu. I[lpaBwia muddepennmpoBanuss u GopMysbl BBIYUCICHUS
pon3BOAHBIX. TexHuka nuddepeHupoBaHus

6 HuddepenuupoBanue  oOpaTHBIX  GYHKUMH, (GYHKOMHA, 3aJaHHBIX  HESBHO,
napaMmeTpuueckH, jgorapudmuueckoe nuddepeHipoBanue

7 Huddepennman. [eomerpuueckuit  cmpicn  guddepennmana. [IpousBognbie u
muddepeHranbl  BHICIIMX MOPAAKOB. [IpuOnikeHHbIE BBIYMCICHUS C TOMOIIBIO
G hepeHINAaIOoB.

8 [IpaBuno Jlonurana. @opmyna Teisiopa. PackpsiThe HEONPENEIEHHOCTEN Pa3InYHOIO
tuna. Pa3noKeHusi OCHOBHBIX 2JIEMEHTapHBIX GYHKIUH o ¢opmysne MakiopeHa.

9 [TpubnmxeHHble BBIYUCIEHUS ¢ moMoIbio Gopmyssl Teitnopa.

10 | [NomHoe nccnenoBanne GyHKIMN U mocTpoeHue rpadukos. [Ipumepsl

11 | IlonHoe uccnenoanue GyHKUUN U ocTpoeHue rpaguko. [Ipumeps! (po1omKeHue)
CamocrositenbHas padora Nel Ha ceMuHape 1o PyHKIMSIM OJHON IEepEMEHHOM

12 | Pazgen 2. DyHKNUH HECKOJBbKHX MNepeMeHHbIX. JIMHUM W MOBEPXHOCTH YpOBHS.
YacTHble mpou3BoAHbIE U AuddepeHnan nepBoro mopsKa.

13 | [onuwii muddepenmman. I[IpousBoansie ciaoxuoi ¢yHkumu. [IponsBomHas GyHKIUH,
3aJJaHHOI HesBHO. YacTHble MpPOM3BOAHBIE U JU((epeHIanbl BbICHIMX MOPSIKOB.
Teopewma IlIBapua.

14 | IIpousBosHas no HampasieHHO. [ paaueHT.

15 | Okerpemym QYHKITUN HECKOJIBKUX MepeMeHHbIX. HeoOXxoaumbie 1 JOCTaTOYHBIC YCIOBUS
HKCTpEMyMa.

16 | CamocrosiTesbHass padora Ne 2 Ha cemMuHape mno (QYHKOHMSIM HECKOJIbKHX
nepeMeHHBIX

17 | Pa3snen 3. UnTerpajibHoe HCUHUCTIEHHE
[lepBooOpasznas.  HeompeneneHHblii  uHTErpal W ero  cBoWcTBa.  Meton
HETMOCPEJICTBEHHOTO HHTETPUPOBAHUSI.

18 | UnTerpupoBaHue ¢ TMOMOINBIO 3aMEHbl MEPEMEHHOM, IOJBEAECHUEM TOJ 3HAaK
muddeperunana. MeTo MHTETPUPOBAHUS IO YacTIM

19 | UnTerpupoBanue palMoOHAIBHBIX JpoOel, HMHTErpUpPOBaHME HEKOTOPBIX BHJIOB
WppAIMOHAITEHBIX (DYHKITHIA

20 | HTErpripOBaHNE TPUTOHOMETPHUECKUX (DYHKITHIA.

21 | BoluucieHue oIpelesieHHbIX HHTerpajgoB mo ¢opmyie Hprorona-JleliOuuna. 3amena
MIEPEMEHHON M HHTETPUPOBAHKE 10 YacTsIM B ONPEICIICHHOM HHTETpae.

22 | IlpunokeHHsl ONpPENENIeHHOr0 HMHTErpajia B TEOMETPUM U MEXaHHMKe (BBIYHCICHUE
ionaied miIoCcKuX GUryp, JJIMHbI KPUBOH).

23 | [lpunoxeHusl ONpENENIeHHOr0 HMHTErpajia B TEOMETPUHM U MEXaHHMKe (BBIYMCICHUE
00BEMOB, IIJIOIA/Iel TOBEPXHOCTH).

24 | HecoOCTBeHHbIE HHTETPAJIbl IEPBOTO U BTOPOTO POJia, MX BHIYUCIICHHUE.
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25

3aja4yy, NPUBOJSALIME K KpaTHBIM HMHTErpajlaM. BpluuciieHne ABOWHBIX HMHTETPaJIOB
CBEJICHHEM K IOBTOPHBIM. 3a/1auil Ha U3MEHEHUE NOPsIKa NHTETPUPOBAHUSA B IBOMHOM
UHTErpaje

26 | I'eomerpuyeckue u (U3NYECKUE TPHIOKEHHUS KPATHBIX HWHTETPAIOB, MPUMEPHI
BBIYHMCIICHHUSL.
27 | KoHTpoJIbHOE TECTUPOBAHUE MO KYPCY.

4. Y4yeOHO-MeTOAM4YEeCKOEe U MH(POPMALIMOHHOE o0ecriedeHue

4.1. HopmaTuBHbie 10kyMeHTHI 1 'OCThbI

OI'OC 22.03.01 «MarepuajioBeicHUE U TEXHOJIOTUH MAaTEPUAIOB)», YTBEPKIEHHBIM IIPUKA30M
Muno6puayku Poccun ot 02.06.2020 N 701.

AkaneMuyecKuii yueOHbIH IJ1aH 10 HampasieHuto noArotoBku: 22.03.01 MarepuanoBenenue u
TexHosoruu Marepuanos. [Ipopuis: [lepcriekTuBHBIE MaTepuaibl U TeXHOJIOruu. Popma
00yueHust — ouHasi. 2026.

Marpuiia pacnpeaesieHus: KOMIETESHIINHI 10 HarpaBiieHUto moarotToBku 22.03.01
MarepuanoBeneHne U TEXHOJIOTUN MatepuanoB. [Ipoduns: [lepcriekTnBHBIE MaTepHabl U
texHoioruu. @opma oOyuenus — ounas. 2026.

Vka3 Ilpesunenra Poccuiickoit ®enepauun ot 01.12.2016 Ne 642 «Crparerun Hay4yHO-
TEeXHOJIOrn4eckoro passurtus Poccuniickoit denepanum».

[Tpuxa3 MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O0  yrBepxkaenun  Ilopsinka  mpuUMEHEHMsT  OpraHM3alMsIMM,  OCYLIECTBIISIOIIMMU
00pa30BaTeNbHYIO JIEATENbHOCTh, 3JEKTPOHHOI0 00y4€HUs, IUCTAaHIIMOHHBIX 00Pa30BaTeNbHbIX
TEXHOJIOT U NP peanu3aliui 00pa3oBaTeIbHbIX IPOTPAMMY.

4.2.  OcHoBHas JuTepaTypa

@uxtenromnsi [.M. OcHOBBI MaTeMaTUYECKOTO aHaIN3a: Y4eOHUK /IS BY30B, 15-€ u3s., crep.
CII06, JIanw. 2023. Yacts 1. 444 c.

@uxTtenronsl .M. OcHOBBI MaTEMaTHYECKOT0 aHajM3a: y4eOHMK JUIs By30B, 14-¢ u3n., crep.
CII0, Jlans. 2023. Yacts 2. 464 c.

Kynpssues JI.JI. Kparkuii kypc maremarnuyeckoro aHanusa. T.1. JluddepenumanbHoe u
UHTErpalbHOE HCYMCIeHUS (yHKUUNA OAHOW mnepeMeHHOH. Psanpl: YueOHUK [DieKTpOoHHBII
pecypc]: yueb. - DnekTpoH. naH. - Mocksa: ®usmarnut, 2015. - 444 c. [Pexxum goctyma: URL:
https://e.lanbook.com/book/71994 - 3aru. ¢ skpana.]

4.3. JlonoJIHMTe/LHAs JUTEepaTypa

[Tuckynos H. C. [uddepeHunanbHoe M HHTErpajJbHOE MCUYUCIEHHS s BTY30B. B 2-x
tomax. M.: MuTerpan - Ipecc, 2009 — 416, 544 c. 180 3k3.

3yokoB B.I'., Jlsxosckuit B.A., Mapteinenko A.U., Munocues B.b., [Iymkaps E.A. Kypc
MaTeMaTHKH JIJIsl TEXHUYECKUX BBICIINX Y4eOHBIX 3aBeneHuit. Yactu 1-4. M.: MY, 2012. 400
9K3.

Kpatkuii kypc BbICIIel MaTeMaTHKH [ DJIEKTPOHHBIN pecypc]: yueb. - DeKTpoH. 1aH. - MockBa:
Hamkos u K, 2017. - 510 c. [Pesxum qoctyma: URL: https://e.lanbook.com/book/93522. - 3ari. ¢
JKpaHa. |

Byrpos f.C., Hukonsckuit C.M. Bricmas maremaTka: y4eOHUK Ui By30B B 3-X Tomax. M.:
Hpoda, 2009.
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5. HuterpanpHoe wucuuciaeHue (QYHKIUHA OJHOWM W HECKOJBKUX TEpPEeMEHHBIX. Teopus MmoJs:
METOAMYECKHE YKa3aHUs U BAPHAHTHI pacueTHO-Tpaduueckux padot // bonynos M.A., boponuna
C.A., Ilokazees B.B., Teym Bb.JI., Tkauenko O.1.. M.: MI'TY «MAMM», 2009.

6. Marematnuecknii ananus. Teopust npenenoB u auddepeHuatbHOe UCYUCICHUE: OCHOBHBIE
MOJIOKEHUS TEOPHH, METOAMYECKHE yKa3aHUs M BapHaHThl pacueTHO-rpauueckux padbot //
bonynos M.A., bopoauna C.1., KopotkoBa H.H., Tkauenko O.1. M.: MI'TY «MAMMN», 2009.

4.4. DiekTpoHHBbIe 00pa3oBaTe/ibHbIE PeCYPChI

[IpoBenenue 3aHATHI W aTTECTAlMii BO3MOXXHO B JHUCTAaHIMOHHOM (opMmare ¢ NPUMEHEHHEM
CHUCTEeMBbI aucTaHIMOHHOro oOydeHusi yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadenpoit «MaremaTuka» 3JIEKTPOHHBIX 00pa3zoBareibHBIX pecypcoB (DOP) mo Bcem pasaenam
HPOTrpaMMBbl:

DeMEHTHI MATEMATUYECKOTO https://online.mospolytech.ru/local/crw/course.php?id=313
aHaJIn3a

WuTterpanbHOe UCYUCIICHHE https://online.mospolytech.ru/local/crw/course.php?id=3781
(YHKIMI OJTHOM IEpeMEHHOM
JuddepeHnnaabHoe https://online.mospolytech.ru/local/crw/course.php?id=3362

ucYUCIIeHne PyHKIUH

HCCKOJIbKUX IICPCMCHHBIX
JIOTIOIHUTEIBHBIE TIaBBI https://online.mospolytech.ru/course/view.php?id=3592
MAaTEMATHUYCCKOI'O aHaJIn3a

Pa3paboranusie DOP BKIIIO4aIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[lopsimok mpoBeneHuss padOT B AMCTAHIIMOHHOM (opMare yCTaHABIMBACTCS OTACIbHBIMU
pacrnopsHDKeHUSMHU ITPOPEKTOpa Mo yueOHOU paboTe U/UiIu LEHTPOM y4eOHO-METOINYeCKOoi paboThlI.

Ka)KI[LII\/'I CTYACHT 06ecnequ HHAUBUAYAJIbHBIM HCOTPAHUYCHHBIM JOCTYIIOM K BHeKTpOHHOﬁ

OHMOIMOTEKE MOCKOBCKOT'O MOIUTEXA

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

I/IHTepHeT-pecprLI BKIJIFOHAKOT y‘-Ie6HO-MeTOI[I/I‘leCI(I/Ie MaTepuajibl B 3JICKTPOHHOM BHIC,

IpeJICTaBJICHHBIE Ha caiiTe mospolytech.ru B pa3aene: «lleHTp MaTreMaTn4ecKoro 0Opa3oBaHuUsD»

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

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

http://pmims.000webhostapp.com/xbookM0018/index.html  Bunmeokypc u TecThl 1O TeOpUH
BEPOATHOCTEN U MATEMaTUYECKON CTaTUCTHKE.

Ilone3nrie y‘le6HO-MeTO,I[I/ILIeCKI/Ie u I/IH(I)OpMaI_II/IOHHLIe MaTepHraJIbl HPCACTABIICHBI Ha calTax:

http://exponenta.ru, http://egworld.ipmnet.ru/ru/info/mathwebs.htm.
HepequL pecypcoB I/IH(I)OpMaI_II/IOHHO-TeHeKOMMYHI/IKaHI/IOHHOﬁ CCTHU «I/IHTepHeT» JJIA OCBOCHHA
JTUCIUTUTHHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIneH3nOHHOE H CBOGOTHO pacpocTpaHsieMoe MPOrpaMMHOe

obecnedyenue
Ne| HammenoBanue | PazpabGotuuk [10 HoctynHocTh Ccbuika Ha Equnelii peectp
(mpaBooOmanarens | (JMIEH3UOHHOE, POCCHICKHX TTPOTpamMM IS
) CBOOOIHO OBM u BJ1 (npu Hamu4aum)
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pacrpocTpaHsieMoe

)
Astra Linux | OOO JInneHsuonHoe https://reestr.digital.qov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase id=9540
ACTPA" 36
MoiiOduc OO0 "HOBBIE JIMIeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHLBIE str/301558/?sphrase id=9433
TEXHOJIOT'MN" 75

4.6. CoBpemeHHbIe TPOPeccuoHATIbHBIE 0a3bl JAHHBIX U HH(OPMALIMOHHbIE
CIPaBOYHbIE CHCTEMbI

Ilepeuenn pecypcoB ceTu UHTepHET, JOCTYNHBIX J1JIs1 OCBOCHHUS TUCIUIIIUHBI:

HaumenoBanue

Ccblika Ha pecypc

HJoctynHocTh

NudopmannoHHo-cipaBoYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co

HocTtynHa B cetn
HurtepHer 6e3

00pa3oBaTeNIbHbIX CTaHAaPTOB
BBICIIET0 00pa30BaHUS

m/ OrpaHUYEHUN
Mudopmarmonnsie pecypept Cetn http:// www.consultant.ru | locrymso
Koncynbrantllmroc ' ' .
[Topran ®enepanbHbIX
TOCYapCTBEHHBIX http://www.fgosvo.ru. HocrynHo

J1eKTPOHHO-0MOINOTEYHbIE CHCTEMBbI

Jlanb https://e.lanbook.com/ JlocTymHa B ceTH
WnTepHer 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbookshop | JoctynHa B cetn

DIIEKTPOHHON OMOIHOTEKH
(eLIBRARY.RU)

ru/ Nurepuer 6e3
OTpaHUYCHUHN
Ipodeccnonanbubie 0a3bl JAHHBIX
baza maHHBIX HAyIHOH http://www.elibrary.ru JHoctymHO

13


https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/

Web of Science Core Collection — | http://webofscience.com | JoctymHo
MoJIMTEMaTHIeCKast peepaTuBHO-
oubmorpaduueckas u
HAyKOMETpHYECKast
(bubmmomeTpuueckas) 60a3a TaHHBIX

5. MaTepHaJILHO-TeXHI/I‘IeCKOG o0ecrneueHue AUCHUITIIMHBI

MarepuanbHO — TeXHHYecKas 0a3a yHHBEpCHUTETa OOECIIeYMBAET MPOBEICHHE BCEX BHJIOB
3aHATUN, MPETYCMOTPEHHBIX YYEOHBIM IJIAHOM, U COOTBETCTBYET JCHCTBYIOIIMM CaHUTAPHBIM U
IIPOTUBONOXAPHBIM MPAaBUIIAM U HOPMaM.

Kadenpa «Marematuka» He pacroyiaraet COOCTBEHHBIM ay TUTOPHBIM (DOHIOM U UCTOIb3YET
yueOHbIe ay TUTOPUH U3 001Iero GoHaa yHUBEPCHUTETA.

[Ipu HEoOXOAMMOCTH [UIsl TPOBEACHHUS WHTEPAKTUBHBIX MPAKTUYECKUX  3aHATHIMA
UCIIOJIb3YIOTCSL KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. Metoanuyeckne peKOMeHAAUMHU

6.1. MeToauyeckue peKOMEHIANMH JJIsl MPenoaaBaTeJisi
10 OPraHMu3anuu o0ydyeHust

[Ipexxne Bcero, cienyer oOpaTUTh BHMMAHME CTYJEHTOB Ha TO, YTO MPAKTUYECKU BECH
M3y4aeMblil IMH MaTepHai He TpeOyeT Kakoi-mubo crennanbHON (AOMOIHUTENBHON) OATOTOBKH U
BIIOJTHE MOXKET OBITh YCHEIIHO M3YY€H, €CIU CTYACHTHI OYIyT MOCEIaTh 3aHSATHS, CBOCBPEMEHHO
BBIMIOJHATH JIOMAIllHUE 33JaHusl U TOJB30BaThCS (MPU HEOOXOAMMOCTH) CHUCTEMOW IIIaHOBBIX
KOHCYJIbTAIlMil B TEUEHHE KaXJI0r0 ceMecTpa. Boieamue B Kypc MaTaHaian3a paszienbl sBISIFOTCS
KJIACCUYECKUMH, B TO K€ BpPEMsS OHM IPAKTUYECKH OPUEHTHPOBAHBI, TAK KaK MUMEIOT LIUPOKOE
pacnpocTpaHeHue JUisl PEeLIeHUs] pa3HOro poja 3ajady BHYTPU CaMOl MaTEeMaTHKU U MPUKIATHBIX
3ana4. VX OCBOEHHME IOMOXKET CTYJIEHTaM JIOTUYECKH BEPHO, apryMEHTHPOBAHO U SICHO CTPOMTH
YCTHYIO U NMUCHMEHHYIO peub, YCIIEIIHO MPUMEHSATh HAKOIMJIEHHbIE 3HAHHUS B MPO(ecCHOHATbHON
JeSITEIbHOCTH.

HeoGxonmuMo ¢ caMoro Havyajla 3aHATHH pPEKOMEHJIOBAaTh CTYJIEHTaM OCHOBHYIO U
JIOTIONTHUTEIbHYIO JINTEPATypy, @ B KOHIIE CEMECTpa JaTh CIHCOK BOIPOCOB JJi MOATOTOBKH K
DK3aMEHY.

Ha nepBomM 3aHsATHHN IO JUCHMILIUHE CleAyeT 0053aTeabHO MPOUH(OPMUPOBATH CTY/IEHTOB
0 BuJe U popMax TeKyIIel U MPOMEXYTOUHOHN aTTecTallui 10 JUCIMITIIMHE, CPOKAX MX
MIPOBEJICHUS, YCIOBHUAX JI0OMyCKa K MPOMEKYTOYHON aTTeCTalluu, MPUMEHSEMBIX BUAAX
IIPOMEXYTOUYHOTO KOHTPOJIS.

W3noxkeHne TEOPEeTUYECKOTO MaTepHala JOJKHO COMPOBOXKIATHCS WIUTIOCTPATUBHBIMU
IpUMepaMu, THIATEIbHO OTOOPAaHHBIMHU IPENOAABATENEM TaK, YTOOBI TEXHHUUYECKUE TPYIHOCTH U
BBIKJIQJIKM TpU PEIIEHUU 3aJaud HE OTBJIEKAJIM OT TJaBHOTO: OCMBICIEHUS HUIEH U CYTH
IpUMEHsEMbIX MeTooB. ClieqyeT Bcerja yKasbplBaTb IPUMEPBHl IMPAKTUYECKOIO IPUMEHEHUs
PacCMOTPEHHBIX Ha 3aHATUSAX YPaBHEHUN U (HOPMYIL.

[IpakTHyeckue 3aHATHS JTOJDKHBI OBITH OPraHM30BaHbI IPENOJaBaTeIeM TaKUM 00pa3oM,
yTOOBl  OCTABAJIOCh BpeMsl Ha IEPUOJUYECKOE BBIIOJHEHUE CTYJEHTaMH HeOOJbLION
CaMOCTOSITENIbHOW PabOThI B Ay JUTOPUH JJISl IPOBEPKU YCBOCHUS M3JI0)KEHHOTO MaTepHara.

[IpenogaBaTens, BeAyUIMl NpPaKTUYECKUE 3aHATHUS, JOJDKEH COIVIAaCOBBIBATH Yy4eOHO-
TEMaTUYEeCKHU TUIaH 3aHATUH C IEKTOPOM, MCIIONIb30BaTh €AMHYIO CUCTEMY 0003HAaYEeHUH.
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[IpenogaBatento cienyeT 10OUBATbCA CUCTEMATHUECKOM HETIPEPHIBHOM pabOThI CTYIEHTOB B
TEYCHHE CEMEeCTPa, HEOOXOAMMO BBISBIISTH CUIILHBIX CTY/ICHTOB U IIPHUBJICKATh UX K HAYYHOU padoTe,
K Y4aCTHUIO B Pa3HOT0 poJia OIMMIINAAAX U KOHKYypCax.

CryneHT JOKEH OIIyIIAaTh 3aMHTEPECOBAHHOCTD MPEN01aBaTeNsl B JOCTHKEHUHU KOHEYHOIO
pe3yJibTaTta: B IpuoOpeTeHUH 00yUYaIOIUMUCS MPOYHBIX 3HAHUHN, YMEHHH U BIIaJIeHUS] HAKOILJICHHON
uHopManuel Uit peeHns 3a1a49 B Tpo(PecCHOHANBHOMN NesITETbHOCTH.

1.1.1. Oo0pa3oBaTenbHbIE TEXHOJIOTHHU

[TpoBenenue 3aHATUI U aTTECTAIM BO3MOXKHO B IMCTAHIIMOHHOM (popMaTe ¢ MpUMEHEHNUEM
CHUCTEMBI TUCTaHIIMOHHOTO 00yueHus yauBepcuteta (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX

kagenpoii «MaremaTHKa» >IEKTPOHHBIX 00Opa3zoBaresbHBIX pecypcoB (DOP) mo Bcem pasnmenam
porpaMmsl (cM. 1. 4.4).

[Topsimok mpoBeneHus padOT B JUCTAHIIMOHHOM ()OPMATe YCTAHABIMBAETCS OTAEIBHBIMU
pacropsHKeHUSIMU TIPOPEKTOpa 1Mo Y4eOHOH paboTe W/niH HEHTPOM y4eOHO-METOJMYECKO paboTHI.

6.2. MeTroauueckue yKazaHus 1AJsl 00y4aOUIUXCS 10 OCBOEHUIO
AUCHMIIHHBI

Paznen 1: nudpdepenunanbHoe ucHUCTeHHEe PYHKIUI 0HOI NepeMeHHOMH

[Tpu n3yuenun nuddepeHnnanTbHOr0 UCUUCIeHNs (PyHKINNA OAHON MEepeMeHHOI oOparute
BHUMaHUE Ha TOHATHE TIpesena (GyHKIUU B TOYKE U METOJIBI €ro BeIUUCICHU. [Ipenen — oqHo U3
OCHOBHBIX TMOHSITHM MaTeMaTH4ecKoro aHaiuza. [Ipu BhIUMCIIEHHWH TpenenoB (YHKUHUU HAO,

OpeX/e BCEro, BBIICHUTH XapaKTep HEOIPeaeIeHHOCTH . UroOsI
OBJIAJICTh TEXHUKOM pelleHus 3a7ay Ha BBIYMCIEHUE IPEAESIOB, HAJ0 3HATh JIBa 3aMeyaTesbHbIX
npezena, TabJIMIly SKBUBAJCHTHBIX OECKOHEYHO MajiblX, NMpaBuio Jlonmurans, pa3indHble MpUEMbI
PAcCKpBITUSL HEONPEEIIEHHOCTEN B 3aBUCUMOCTH OT BUAA (PYHKIMH U PEIIUTH JOCTATOUHO OONbBIIOE
KOJIMYECTBO 3a/1a4.

[Ipn u3yueHuUM TeM, MOCBSIICHHBIX MPOU3BOAHON M nuddepeHnrany (QYHKIMH, HAI0
OCMBICIIMTh UX F€OMETPUYECKUN CMBICI, TOHUMATh pa3inuue Mexay HUMHU (IuddepeHnuan - 3To
[JIaBHas JIMHEWHas 4YacTh npupamieHus ¢QyHkuuu). TBepao 3HaTh (kak TaOIMIly YMHOXKEHHS)
dopmynbl  audQepeHIUpPOBaHUS ~ OCHOBHBIX  DJIEMEHTapHbIX  (QYHKOMH W mpaBuia
muddepeHMpoBaHus (Bce, KOHEYHO, HO OCOOEHHO NpaBwiIo AU((EepeHIUPOBAHUS CIONKHOU
byHKIUN).

OOpaTtuTe BHUMaHHE TakXke Ha 0COOEHHOCTH Tu(depeHIpoBaHUs (PYHKIMM, 3aJaHHBIX B
HEsIBHOHM (opMe, mapaMeTpUUecKH, Ha IIpUeM Jorapupmuueckoro 1uddepeHupoBaHus.

CrnenyeT 4eTKo 3HaTh U YMETh IPUMEHSAThH AITOPUTM HCCie0BaHNs QYHKUINN U TOCTPOEHUS
rpaduKoB: OIpeJesieHHe TOuYeK pa3pbiBa (M MX KIacCU(UKALUIO), aCHUMNTOT rpaduka
(BepTHKAIbHOM, HAKJIOHHOW, TOPU3OHTAIBHON), HEOOXOIWMBIE U JOCTaTOYHBIE YCIIOBUS
MOHOTOHHOCTH ()YHKIIMH, CYIIECTBOBAHUS JIOKAJBLHOIO SKCTPEMYyMa, MPOMEKYTKOB BBITYKJIOCTH U
BOTHYTOCTU (D)YHKIIUU U TOUEK Mepernoa.

Pa3nea 2: nuddepenunanbHoe ncuucjiaeHne PyHKIMNA HECKOJIBKUX MepeMEeHHbIX

[Tpu u3yyeHnn JaHHOTO pa3jiena oOpaTUTe BHUMaHHUE Ha TO, YTO (DYHKIIHS ABYX IEPEMEHHBIX
MMEET HaIJISIIHbII TeOMETPUYECKHI CMBICI — 3TO MOBEPXHOCTh B TPEXMEPHOM IIPOCTPAHCTBE

Hano ocMbICIUTh TOHSATHS YACTHBIX NPOM3BOJIHBIX M mojHOro auddepenunana u
OCOOCHHOCTh HX BBIYHCIICHUS, OBJIAJETh TEXHUKOM BBIUMCICHHUS MPOU3BOIHBIX OT CIIONKHOU
(YHKIIMM HECKONbKUX INepeMeHHbIX. CreayeT oOpaTuTh BHHUMaHHWE HA TO, 4TO I (DyHKIHH
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Z=ZzZIX o
( ’y) CMCHIAHHBIC YaCTHBIC TIPOU3BOJHBIC BTOPOIO TIOpAAKa paBHbI MCKIY co0oii:

0%z B 0%z

OxCy  Oyox (reopema IlIBapua), To ecTh MOPAIOK UG GEPEHIMPOBAHNS HE UMEET 3HAYCHUSI.
JInst GyHKIMHM HECKOJBKHUX TEPEMEHHBIX CKOPOCTh M3MEHEHUS (YHKIMH B ITPOM3BOJIHHOM
HANpaBJICHUU XapaKTePU3yeTCs MPOM3BOMHOW 10 HAMpPaBICHHIO, a HauWOOJbIIas CKOPOCTh
U3MeHeHHs QYHKIUH Oy/eT B HAIpaBJICHUU BEKTOpa rPaiueHTa.
Crnenyer oOpatuTh B 3TOH TeMe BHMMaHHE Ha HEOOXOIMMOE M JIOCTATOYHOE YCIIOBHSA
CYIIECTBOBAHHMS KCTpeMyMa (pyHKIIMU HECKOJIBKUX ITEPEMEHHBIX.

Pasznen 3: HHTErpajbHO€C HCUYUC/ICHUE

B uHTETpaNIbHOM HCUUCIICHUH pelIaeTcs 3aaa4a, 00paTHOM TOi, KOTOopasi paccMaTpuBaiach B

I pepeHaIbHOM HCUYUCIEHUU: HEOOXOAMMO HaMTh Ui JaHHOW (QyHKIUM J() TaKyro
(GyHKIHIO, TIPOU3BOAHAS OT KOTOpPOW Obla OBl paBHA 3amaHHOW. MHTerpupoBanue (QyHKIu —
JIOCTAaTOYHO CJOXHBIM pa3fen MaTeMaTHKH, OBJAJeTh KOTOPBIM MOXHO TOJIBKO, €CIM CTYJEHT
«BO3BMET» JOCTATOYHO OOJIBIIOE KOJIWYECTBO MHTETPATIOB PA3HOTO THIIA.

Hano tBepio 3HaTh TabIUIly HHTETPAIOB OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUI, OCHOBHBIE
METOABl MHTETPUPOBAHUS (3aMEHa TIEPEeMEHHOW, ToJBeneHue mox 3Hak auddepeHnunana,
MHTETPUPOBAHUE IO YaCTSAM, MPHUEMbl BBIUMCIEHUS MHTErPajloB OT PaLlMOHAJBbHBIX ApoOei, oT
Pa3HOTO TUIIA TPUTOHOMETPUUECKUX (PYHKIIHI).

Hano ocMbIcauTh €IUMHCTBO MOAXOAAa K IOCTPOCHHMIO ONpPEIENICHHBIX, KpaTHbIX,
KPUBOJINHENHBIX, TOBEPXHOCTHBIX MHTErPAJIOB — IOCTPOEHUE HEKOTOPON MHTETPAbHOM CyMMBI U
npeenbHbIN epexo/.

3HaTh TEOMETPUYECKHI CMBICI M OCHOBHYIO (DOPMYJY BBIYHCICHHS OIPEIEICHHBIX
uHTerpanoB — ¢opmyny Herlorona — JleiiOHuna, reomerpuyeckue U (U3NYECKHE HPUIOKESHUS
OIPEENICHHBIX U KPaTHBIX MHTETPAJIOB, YMETh HAXOAUTH IJIOLIAAb INIOCKON GUTYpPbI, JJIMHY KPUBOM,
00BbEeM U TIONIA/1b TOBEPXHOCTH TEJ BpAIllEHUS.

7. ®OH/1 OLIEHOYHBIX CPE/ICTB

7.1. MeToabl KOHTPOJISA U OLIEHUBAHUS Pe3y/JIbTATOB 00y4YeHUsI
1 KOHTpOJs yCHEBAEMOCTM M KadyecTBa OCBOEHHUS JUCLMIUIMHBI HACTOALIEH MporpamMmon
IIPEyCMOTPEHBI CIEAYIOIINE BUIBI KOHTPOJIA:

- KOHTPOJIb TEKYIIEH yCIeBaeMOCTH (TEKYIIHI KOHTPOJIb);

- MPOMEXKYTOYHAs aTrTecTanus (9K3aMeH).
Haumenosanue
Bun xouTpons
KOHTPOJIS Kpatkas xapakrepucTrka KOHTPOIs
Ne n/n pe3ynbTaToB
pe3yabTaToOB pe3yNbTaToB 00yUYEHUS
oOyueHus
00yueHus
OOyuaromumiics B TEUYeHUe cemecTpa
Pacuetno- CaMOCTOSITENILHO BBITIONHSET pPsAJ PacueTHo-
1 rpaduueckas Texymnii rpapudeckux pabor mo Tteme pasaena. [lpu
pabora MPOBEPKE MPEIOIaBaTeNh OIEHHBAECT Ka4eCTBO
odopMIIeHHS, IPaBUIIBHOCTh PACUYETOB.
Pemenue KOHTPOJIbHOM paboThl
KoHTpobHast . OCYIIIECTBIISIETCSI HA  IOCIEAHEM  3aHSATHH
2 Texymmit usydaeMoro pasuena. KoHTponbHas pabora
paborta y pasaena. p p
BBITIOTTHSETCS WHIUBUAYaTHHO KaKIbIM
cryaeatoMm. Ilpu mpoBepke mpenojaBateib
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OLIEHUBAET
pacueTos.

IMPaBUJIBHOCTDH IMPONU3BCACHHBIX

3 Tect

Tekymmit

TecTupoBaHue MNPOBOAUTCS Ha IOCIEIHEM
3aHATUM HM3y4aeMOM TeMbl. TecTtupoBaHue
OCyIlleCTBIIsI€TCS, MO0  IpU  TOMOLIH
KOMIIbIOTEPHOM CUCTEMBI TECTUPOBAHHUS, THOO C
UCIIOJIb30BAaHUEM BBIIAHHBIX TECT-3aJlaHUM Ha
OymMa)kHOM HOcHTese. B pamkax TecTMpoBaHuUs
IIPOBEPSAETCS 3HAHUE TEOPETUUECKOM Oa3bl.

4 DK3aMeH

[IpomexxyTouHbIN

[IpomexxyTouHasi arrectanus OOy4aroIIUXCS B
dopme 5K3aMeHa MPOBOAUTCS IO pe3yJbTaTam
BBIIIOJIHEHUSI BCEX BUAOB YyueOHOH paboTshl,
IIPEyCMOTPEHHBIX YUEOHBIM IIJITAHOM IO JaHHOMU
JUCLHUILIMHE, IIpU  OTOM  YYUTBIBAKOTCA
pE3yJIbTaThl TEKYILErO0 KOHTPOJISA YCIIEBAEMOCTH
B TeueHue cemecrpa. OleHKa CTeNeHu
JOCTHXKEHUSI 00ydYarollMMUCA  IUIAHUPYEMBIX
pe3yabTaToB  OOydeHHs TI0  JUCIMILIIHHE
IIPOBOAMTCS IPENOABATEIEM, BEAYIIIMM 3aHATUS
[0 JUCUUIUIMHE METOIOM JKCIEPTHOM OLIEHKH.
Ilo wuroram mnpOMEXKYTOYHOM aTTECTaUu IO
JUCLHUIIIMHE BBICTABIISIETCS OLICHKA «OTJIIMYHO,

«XOpouio»,

«YAOBJICTBOPHUTCIBHO»
«HCYOOBJICTBOPUTCIIBHO).

50048

7.2. IIkaja ¥ KpUTEPHUH OLIEHUBAHMS Pe3yJIbTATOB 00yUeHUsI

[Toka3areneM oOlLleHUBaHMsS KOMIIETEHIIMH Ha pPa3UYHBIX OSTamax HUX (OPMHUPOBAHMS SBISETCS
JOCTHXKEHNE 00yYaroIMMHUCS MJIAHUPYEMBIX pPe3yJIbTaTOB 00yUEHUs N0 JUCHUILIUHE (MOAYIIIO).

Kpurtepun onenuBanus

Iloka3zarennb
HeynoB/ieTBopuTE/IbHO | Y/I0BJI€TBOPUTEIbHO Xopomuro OT1in4Ho
3HATh: OO6yuatronuiics OO6yuaronuiics OOyuarommii | OOyuaromu
JEMOHCTPHUPYET MOJIHOE | TIEMOHCTPUPYET csl st
TEOPETHUYECKHE
OTCYTCTBUE HJIH HETIOJTHOE JIEMOHCTPHUPY | JIEMOHCTPH
OCHOBBI HEJIOCTATOYHOE COOTBETCTBHE eT 4aCTUYHOE | pyeT
MaTeMaTH4eCcKO -
COOTBETCTBUE CIIEYFOIMX 3HAHUI: | COOTBETCTBH | MOJHOE
0 aHa/Insa. CIIEYFOIINX 3HAHMIA: e COOTBETCTB
TEOPETHUYECKHE CleyIommX | He
TEOPETHYECKHE OCHOBBI | OCHOBBI SHARYI: Cote Ty o
MaTeMaTH4eCcKOro MaTeMaTH4eCKOro X 3HAHHIIA
aHaJIM3a. aHaJIM3a. TEOPETHYECK
ue TeopeTHyec
MaTeMaTu4ec | KUe OCHOBBI
KOTO MaTeMaTud
aHaJIM3a. €CKOTo
aHaJIM3a.
Homyckarore
o CBobosHO
HE3HAYHMTENb | OMEPUpPYET
HbIE OIUOKH, | TPHOOPETEH
HETOYHOCTH,
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3aTpyJIHEHUS! | HBIMU
npu 3HAHUSIMH.
aAHAJTMTHYECK
ux
orepanusx.
yYMeTb. OOyuarommiics He ymeeT | OOydarommiics Ob6yuaromuii | OOy4Jaronu
WJIY B HEJJOCTATOYHOU JEMOHCTPUPYET cA ncs
PCLIATh 331N | cremreny ymeer: HETIOJTHOE JIEMOHCTPHUPY | AEMOHCTPH
1 yHPKHCHIA COOTBETCTBHUE eT YaCTHYHOE | pyeT
HCIOJIb3YA pCLIATD 3a/1a4H 1 CJIEYIOIIMX YMEHHUI: | COOTBETCTBU | HOIHOE
OCHOBHBIC YIPaXKHEHUS UCTIOJIb3Y S e COOTBETCTR
METO/IbI, OCHOBHBIE METO/IbI, peliaTth 3aJa4u u CleylomHX | He
U3Yy4YCHHbIE B U3YyYEHHBIE B Kypce yHpaXHEHUS yMeHHii: Cre Tyt
Kypce MaTEeMaTHYECKOTO UCTIOJIB3Yys OCHOBHBIE X YMeHHii:
MaTeMaTHYeCKO | aHaIu3a. METO/Ibl, U3YYCHHBIE B | peIIaTh
ro aHaJIu3a Kypce 3a/1a4i U peuiarb
MaTeMaTH4eCKOro yOpaXHEHHs | 3a/1a4dl U
aHaJIn3a. UCTIONB3YS YIPaXHCHH
Honyckatorcs OCHOBHBIE i
3HAYUTENbHbBIE METO/IBL, UCTIONB3YS
OIIMOKH, MPOSIBIISICTCS | M3yYEHHBIC B | OCHOBHBIC
HE/I0CTaTOYHOCTh Kypce METO/IBI,
YMEHHH, 10 pAILY MaTeMaTuyec | U3y4eHHbIS
ToKasareJsei, KOTO B Kypce
oOyyaronuiics aHaMn3a. MaTeMaTu4
WCIIBITHIBACT Ymenus €CKOT0
3HAYUTENbHbBIE OCBOEHBI, HO | aHaJIH3a.
3aTpyIHEHUs TIpU nomnyckatores | CBoO60AHO
OTIepUPOBAHUN HE3HAYUTENlb | ONEpHpYeT
YMEHUSIMH IIPU UX HbI€ OIIMOKH, | IPUOOPETEH
NepeHoce Ha HOBBIE HETOYHOCTH, | HBIMH
CUTYallUH. 3aTpyIHEHUSl | YMEHUSIMH,
pu PUMCHSICT
AQHAIUTUYECK | UX B
ux CUTYaLIUAX
oreparusx, MOBBIIICHH
MepeHoce ol
YMEHUH Ha CII0’KHOCTH.
HOBBIE,
HECTaHJIapTH
bIC
CUTYaIIUH.
BJIA/ETh: OO6yuaromuiics He | OOyuaromuiics B OOyuaromuii | O6yyaromu
BJIAAEET 158101 B | HEAOCTATOYHOM Csd YaCTU4YHO | McA B
HaBbIKaMH HEJIOCTATOYHOW CTETEeHU | CTENCHH BIA/ICeT: BJIAJICET; TIOJTHOM
HPUMCHCHUA BJIaJICeT oObeme
MaTeMaTHYeCKO HABBIKAMU HABBIKAMU ——
rO aHaJIKM3a K HABBIKAMU MPUMEHEHUsI | IPUMEHEHUs MIPUMEHECHHUSI
€CTECTBEHHOHA | JIMHEMHOM MaTEMATUIECKOTO MaTeMaTU4eC | HaBBIKAMU
YYHBIM MaTeMaTHIECKOTO aHaJIn3a K KOTO aHaIHM3a | IPUMEHEHH
(pu3nueckum U | aHanIM3a K €CTeCTBEHHOHAYUYHBIM | K o
TEXHUUYECKUM) | €CTECTBEHHOHAYYHBIM (puznueckum u €CTECTBEHHO | MaTeMaTH4
3a/1a4am. (puznueckum u TEXHUUYECKUM) Hay4YHbIM €CKOro
TeXHUYECKHUM) 33/1aUaM. | 3a7aqam. (bu3mueckuM | aHanmM3a K
OO6yuaromuiics u €CTECTBEHH
WCIBITHIBAET OHAYYHBIM
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3HAYUTEIbHbIE TEXHUYECKUM | ((pU3HIEeCKU

3aTpyIHEHUS TIPU ) 3a7a4aM. M H

MIPUMEHEHUH HABBIKOB TEXHUYCCKU

B HOBBIX CHTYaIHsX. Hasbiku M) 3a/1a4aM.
OCBOCHBI, HO | (Cp0G0o1HO
JIONYCKAITCS | pryiepger
HESHAATEND | 1 v yeppgy
HBIC OIIMOKH, e HABLIKH B
HETOUHOCTH, | cpryaripsx
SaTPYHCHUA | 1yoppmienH
mpH oii
AHAIUTHYCCK | (oo
HX
oTepanusix,
nepeHoce
YMEHUH Ha
HOBBIC,
HECTaHJapTH
130
CUTYaIIUH.

[IIkajia oneHUBAHUSA TeKYIIEro KOHTPOJIs.
HanmMeHoBaH#e KOHTPOJIS 1
KaJjia OILICHUBaHUS Omnucanue

pe3yJabTaToOB 00YUYEeHUs

PacuetHo-rpaduueckas pabora

Otnuuno - Pabota cnana B
CPOK, pacueTHas U
rpaduyeckas 4acTu
BBITIOJTHEHBI BEPHO, JTHO0
HMMEIOTCSl HEZIOUETHI, HE
BIIMSIOIINE HA KOHEUHBIN
pe3ynbTar.

Xopouio - pacyeTHas 4acTh
BBIITOJIHCHA BEPHO, B
rpadUyecKoil YacTH ecTh
3aMEeYaHUs

Y 10OBIIETBOPUTEIILHO - B
pacyeTHOM YacTH €CTh
3aMEYaHMus, METO/],
BBITIOJTHEHUS TpadudecKon
4acTH BHIOpaH BEPHBIN

HeynoBneTBopuTensHo - B
pacueTHoM U rpaduyecKoit
4acTsax ecTh rpyobie
3aMeyaHusl.

3aganue Ha PI'P BrimaeTcs Ha

MePBOM 3aHITHHU
COOTBETCTBYIOLIETO pas3zena
JMCITATIIINHGBI U CAAETCS 110
OKOHYaHHWH U3YUYEHUS
COOTBETCTBYIOLIErO pas3ziena
nqucuunianHel. PI'P 1oimkHBI
OBITH BBLIMIOJHEHBI 1

0 OpMJIIEHBI B COOTBETCTBUU C
TpeOOBaHUSIMU METOAMUYECKHUX
yKazaHui Kadeapsl.

KonTponbhas padbota

Ot1innyHo - Pabora BEICOKOTO

KauecTBa, YPOBEHb
BBIIIOJIHEHHUS OTBEYAET BCEM
TpeOOBaHUSIM, TEOPETUUECKOE
CoJIepKaHue Kypca OCBOCHO
MMOJTHOCTHIO, 0€3 MpoOeIIoB,

3ammra TeMBI BKIIOYaeT
pelIeHKe 3a/1a4 B ayAUTOPUU B
TEUEHHE OJTHOU I1apbl U
MPOXOJIUT MOCIIE U3YUCHUS
COOTBETCTBYIOLIETO pa3jena.
bunersl cocToAT U3 BONPOCOB,
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HEOOXOMMBIE PAKTHYECKUE
HaBBbIKH paGOTbI C OCBOCHHBIM
MaTepuagoM c(hOPMHUPOBAHBI,
BCE MIPEAYCMOTPCHHBIE
IporpaMMoii 00yueHHs
yq66HHe 3aJJaHus BBIIIOJIHCHBI,
1100 HEKOTOpBIE U3
BBIITOJTHEHHBIX 3aaHUI
coziepKaT He3HAYUTEIIbHBIC
OLINOKHU

Xopouio - YpoBeHb
BBIITOJIHCHU S pa6OTBI OTBEYACT
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHU, TEOpETUYECKOE
coJiepKaHue Kypca OCBOECHO
4aCTUYHO, HO NPOOEIbl He
HOCSAT CYIIECTBEHHOI'O
XapakTepa, He00X0AUMbIe
IMPAKTUYICCKHUEC HABBIKH pa60TI>I
C OCBOGHHBIM MaTepHajIoM B
OCHOBHOM C()OPMUPOBAHBI,
HEKOTOpbIe BUJIbI 3aaHUI
BBIIIOJIHEHBI C OIIMOKaMM.

Y 10BIETBOPUTEIIBHO -
Teopernueckoe conepxaHue
Kypca OCBOEHO YaCTUYHO,
HE00X0/IMMBbIE IPAKTUYECKHE
HaBBIKH PaOOTHI HE
c(hOpMHUPOBAHBI, OOJILITUHCTBO
MIPEeAYCMOTPEHHBIX
IIpOrpaMMOH 3aJJaHUl He
BBITIOJIHEHO; TTPH
JOTIOJTHUTEIBHOU
CaMOCTOSITENIbHON paboTe Haj
MaTepuaioM Kypca BO3MOKHO
MIOBBIIICHUE Ka4eCcTBa
BBITIOJTHEHUS YUEOHBIX
3aJlaHUM.

HeynioBneTBOpUTENBHO -
Teopernueckoe conepxanue
Kypca He OCBOEHO,
HE0OXOIUMBIE TPAKTHUECKHE
HaBBIKM PabOTHI HE
c(OpMHPOBAHBI,
MpeyCMOTPEHHbIE
MIpOrpaMMOM 3aJJaHus HE
BBITIOJIHEHBI

MO3BOJISIONINX OIIEHUTH
c(hOpMUPOBAHHOCTH
koMmrmereHnuii. Ha oTBeTHI
oTrBoauTcA 1,5 gaca.

TectupoBanue 10 MpoIeHHON
TeMe

Tect conepxut 20 3agaHuid,
MpaBWIbHBIN OTBET Ha 1
3aJJaHle COOTBETCTBYET 1
6ammy. Bpems tectupoBanus -
30 munyT. CTyneHty
MIPEIOCTABIISACTCS ABE MOMBITKU
JUISL IPOXOJKJICHHS TeCTa.

TecTtupoBanue
OCYIIECTBIsIETCA, INOO pU
MIOMOIIY KOMIIBIOTEPHOI
CUCTEMBI TECTUPOBaHMUSL, THOO0
C HCIIOJIb30BAaHUEM BBIJAHHBIX
TeCT-33J]aHUi Ha OyMaKHOM
HocuTene. Bpems
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MakcumanbHas OLIEHKa 3a TeCT | TectupoBaHusa 30 MuH. 3aTeM
- 20 6annoB. Tect cunTaercs OCYILECTBIISETCS IIPOBEPKA
YCHENIHO MPOIICHHBIM, €CITH TecTa HK3aMEHATOPOM U
CTyAeHT nai He menee 60% BBICTaBJISICTCS OIlCHKA
MPaBUJILHBIX OTBETOB (HAOpaa | COTJIACHO METOJUKE

He MeHee 12 6aioB). BBICTaBJICHUS OIICHKH.

HIkana oueHMBaHUS IPOMEKYTOYHON aTTECTALUM: IK3aMEH.

Ikama oneHUBaHUA

Onucanue

OTIIMYHO

Boinonnensl Bce BUIbI y4eOHOM pabOThI, MPEayCMOTPEHHBIE YUEOHBIM
wiaHoM. CTyJEeHT JAEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHIA,
HABBIKOB TMPUBEJICHHBIM B TaONHIIAX [OKA3aTelsiM, OIEpPHPYyET
NpUOOpPETEHHBIMHU 3HAHUSIMU, YMEHUSIMU, HaBbIKAMH, IPUMEHSET UX B
CUTYallUAX MOBBIIICHHON CIOXHOCTH, HE UCHBITHIBACT 3aTPyAHEHUU
IpU aHAJUTHYECKUX OIEpalusX, MepeHOoce 3HAHWM U yMEHHH Ha
HOBBIC, HECTAHIAPTHBIC CUTYAIIUH.

Xopo1iio

Brinonuens! Bce BUIBI y4eOHOM pabOThI, MPEyCMOTPEHHBIE YUEOHBIM
miaHoM. CTyJIeHT IeMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHUI,
YMEHUI, HAaBBIKOB MPUBEJACHHBIM B TAaOJIMIIAX MOKA3aTEISIM, OIIEPUPYET
MPUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH, HABBIKAMU, IPUMEHSIET UX B
CUTyallUAX TOBBIIICHHON cioxHOCTU. Ilpu sTOoM MOryT OBITH
JIOTYIIIEHbI HE3HAYUTENIbHBIC OIMOKHU, HETOUHOCTH, 3aTPYIHEHUS TIPU
AQHAJIUTUYECKUX OIepaluiax, NepeHoce 3HAaHUW U YMEHH Ha HOBBIE,
HECTaHJapPTHbIEC CUTYyAIUH.

Y 10BIIETBOPUTEIIEHO

Brimonnensl Bce BHUbI yqe6H0171 pa6OTBI, npeaAyCMOTPCHHBIC y‘le6H]':>IM
IIJIAaHOM. CTy')IeHT ACMOHCTPUPYCT HCIOJIHOC COOTBETCTBUC 3HaHPII>i,
YMGHHf/JI, HAaBbBIKOB  NPUBCACHHBIM B Ta6J'II/IIlaX IIoKa3arcisiM,
JOIMYCKAIOTCd 3HAYUTCIIbHBIC OHII/I6KI/I, MMPOABIACTCA OTCYTCTBUC
3HaHPII>i, YMCHI/II>'1, HAaBBLIKOB I10 PAAY HOK8.38.T€JICI>’I, CTYACHT UCIIBITBIBACT
SHAYUTCJIBHBIC 3aTPpyYAHCHHUA IIpU OIICPUPOBAHUN 3HAHUAMU U
YMCHUAMU IIPU UX TCPCHOCEC HAa HOBBIC CUTYAIIUH.

HeynosnersopurenpHo

He BeimmomHen oauH wuiau  Oonee  BUAOB  yuyeOHOM  paboTshl,
NPEIYyCMOTPEHHBIX Yy4eOHbIM TuTaHOM. CTyHIeHT J€MOHCTPUpPYET
IOJTHOE OTCYTCTBHE WJIM HEJOCTaTOYHOE COOTBETCTBHE 3HAHUA,
YMEHUH, HaBBIKOB TNPUBEACHHBIM B TaOauIax IOKa3aTelsM,
JIOMyCKAIOTCS 3HAYUTENbHbIE OIIMOKH, MPOSBISIETCS OTCYTCTBHUE
3HaHWM, YMEHMI, HABBIKOB 110 PNy IOKA3aTeNIeH, CTyJACHT HE MOKET
OIEpPHPOBATh 3HAHWSIMA W YMEHHSIMA TIPU HMX TIEPEHOCE Ha HOBEIC
CUTYAIHH.

7.3. OueHoYHBIE CpeCTBA

7.3.1 TeKywmii KOHTPO/b

KoMmiekT 3ananuid

JJIsl BBINIOJTHEHHUsI pacdyeTHO-Tpadguyeckux pador (PI'P)

o gucHUIInHe «MaTteMaTH4eCKHA aHAJIN3»
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Teopus npeaesos u nuddepennupoBanue GyHKIUU OTHOI MepeMeHHON

1. Haiftu npenensi:

2 2
fim (227 =(1+n) _ n+2-38n* +3
e (141) —(2-n) am

’

In+5+n

. 2’124‘3 g B 3n+l
}xﬂ(znz_i_J limn(\/n2+l—n) lim(n 10} :

n—>0 noo\ 41
1 2x7 +11x+15 4
im———— lim—
xr x+3 _ x>0 8in” 3x
2n+1 754'1—1 . Sin Ix
- llm . _ ctg7x
glj?o 3n+2 + 517 x—0 1 _ e-t‘z ,\!LTO(I 3.)(:)

0, x<—m
y=4sinx, —t<x<0

T, x>0
2. UccnenoBaTh Ha HEMTPEPHIBHOCTH M BBIITOJIHUTH YEPTEIK:

3. Haiitu npousBoaHy10 GyHKIUH:

2(3x3+4x27x72)

r= 1541+ x " y=Inarcsiny1-e*",
3t +1
X = R
3
tgx—ctgx (7
=arctg————. =sin| —+1 |.
TR ’ [3 j
__ cosbr = arct 2¥+sir11r12)c
Y Ssin(12x+1) ymaeR T r— 3

Jx
xX+2 y=(\/;)

y=arctg’ In

3
. X
Sln(x—Zy)+—:7x , _ o cost
Yy x=e 'cost Y=¢ COS

4. CocTaBUTh ypaBHEHUs KacaTelIbHOW M HOpPMalu K JaHHOW KpUBOH B TOYKe C abcruccoi
y=x"+8/x-32, x,=4.

f(x)=x"+—=
5. IIpoBecTu MOIHOE UCCIIEOBAHUE U TOCTPOUTD I'paduK x
DYHKIUH HECKOJIbKHX IIePEeMEHHbIX
2 2
x +3y
Zﬂ' — Zl'l' = X
1. Haiitu yacTHbIe IPOU3BOIHBIE BTOPOIO MOPsAJIKa, yOeAUThCs, 4To e Y

Xo .
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2

Y

2. HaiiTu rpaguenT GpyHKmuud =~ ) 5 rouxe Mo(¥os0).
_ 2 2
3. UccneoBaTh Ha SKcTpeMyM dyHkmmio =~ % ~ % YT +2y )

HNuTerpupoBanue

Borunciantsb HEOIIPEACJICHHbIC HHTEI'PAJIbI

dx
I2(Jc+\/; [x-2"dx I(x+1)exdx [xcos3xdx [e” cosxdx

dx dx x+18 dx x+1 sin” x
J 2 .[ 2 ( — 6) +2 .[ 2 dx .[ 2 dx
X —6x+18  TxT+6x+5 X (x+2) x“+3 CoS™ X
Beryucaurts onpeaeeHHble HHTErPaJibl
.6 . 1 dx 1 ) e dx
[ 3sin’ xcos xdx |—— [(x—T1)e"dx [——
0 0/143x 0 1 xy7+Inx
6 dx 2 1+x2 = dx 1x2+2x
J X ,[ 2 Iz—dx
114+4/3x=2 S arctgx 1(3x+5) 0 x> +1
NE) .7C3 2 .6 1 dx
[ ——=dx j'w/4—x2dx I3sm2xcosxdx j—
0 1+ x? 0 0 o VI+3x
L &
. dx
_[ (x —De*dx J-i
0 L a7 +Inx
Heco0cTBeHHBIC HHTETPAJIbI
1. YkaxuTe, Kakoi U3 HECOOCTBEHHBIX UHTETPAJIOB SBIISIETCS CXOISIIIMMCS
f\/;dx, [x7dx, j@dx
1 1 1
T dx
2
2. BEIYHCIUTE HHTErPal, yCTAHOBUTE €TI0 CXOIMMOCTb HITH PACXOAUMOCTh = 1+ X
[In xdx
3. BeluucauThe MHTErpas, yCTaHOBUTh €r0 CXOJAUMOCTb WU PACXOAUMOCTD !
f dx
4. BBIYHCITUTE HECOOCTBEHHBIN HHTErpai * Vx , YCTAaHOBUTH €T0 CXOJAUMOCTD UIIU
pPacxoaUMOCTb.
1
dx
2
5. BeruncianTs HecOOCTBEHHBIN UHTErpai ~! , YCTAaHOBUTB €0 CXOUMOCTb UJIU

x My46)
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PacxoJaUMOCTb.

KpaTHble uHTErpajinl
1. I3MeHUTh NOpSAJOK MHTEIPUPOBAHUSI B IBOTHOM MHTETpaJIe

j dy ff (x, y)dx

ax [ 7oy
AT , b0

a

jj(m—xz—yz)dxdy, D={(x,y)1<x<2, 0<y<2}

2. Beruucnuts (P

3. Beruucinuth

H(lezy2 +16x y3)dxdy;
D

D:x=1y=x", y=—\/;.
4. BeIUHCIIUTH

JIGe* + y)dxdy,

(D) D — MHOKECTBO TOUYEK IJIOCKOCTH, OI'PaHUYCHHOC JIMHHUAMUA

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

5. Haiitu nnomaas Gurypsl, orpaHU4eHHON TaHHBIMU JTHHUSIMH
y=3/x, y=4e", y=3, y=4.

_ 2 _

6. Haiitu niomanp GUrypsl, orpaHH4eHHON JTMHUSAMU y=x y=-x+ 2
8. HaiiT 06beM Tena, moiydeHHoro BparmenueM Bokpyr ocu QY puryper, orpanuuennoit
— 3 — —
muaEmsvE Y Y y=1 X_O.

9. HaiiTi 06beM Tena, TIOMy4eHHOTo BpameHneM BOKpyr oc OX urypsl, orpanndeHHO# THHEAME
2

y=x>, y =x _
KonTpoJsbHbie padoThl (IpUMepbI)

BapuaHTt

1. TToctpouTts rpaduk: ¥ =~ 3cos2x

2. Halitu npenensr:
(5 —n)z +(5+ n)z

. . liml—cost . X —x'—-x-2
n—w 3 1m
1) (5-”1) —(5+n) 2)x—>0 82»‘ -1 3) x%2x3—2x2+x—2
1
. X —x-1 1+ xcos2x |
lim——F——— lim[—J : ( S )
4) x—2 11’1()6—1) 5) =0\ 14 xcosx 6) 11_1;2 X x x+1
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-x, x<0

y=qx7,0<x<2

3, x>2
3. HccnenoBarh Ha HENPEPHIBHOCTD U BHIIIOJIHUTD YEPTEXK:
Bapuant
1. HaiiTi ipon3BoaHyIo
s VX
y=arctg’ In - (\/;)
a) x+2 6) Y
x3
Sin(x—2y)+—=7x !
B) Y r) X=e 'cost y=e Cost
. (1] 1
lim (— - J
2. Haiitu ~\ ¥ arctgr
1
f(x)=x"+—
3. IIpoBecTu MOTHOE UCCIIEOBAHKE U TOCTPOUTD Tpaduk X

Bapmuanr.

ou

Nel. Beruncnuth IIPOU3BOAHYIO 11O HAIIPABJICHUTIO aS 1 HaWTH MOAYJIb BEKTOpa rpaiucHTa AJIst

X
u:2xy+—+z3

byHKINN VY B TOUKE A(6:9;1) B HAllPaBJIEHUH, COCTABIIAIOLIEM C OCIMU
9

3 6 T
cosag=—, cosff=—, y<—
KOOpAUHAT yrnH 7 7 2

z=xy(l—4x2—4y)—5.

No2. UccnenoBaTh Ha SKCTpEMYM (YHKIIHIO

dz
4 . —
N3 Z=In(y—x )' x=Asint, y=cost oy dt
Bapuanr
Bvoiuuciaumoes:
16 2
dx
2x+1)-In xdx
1, !&-2. 2. J( ) .
X2 -4 sin® 3x 2x-1 d
dx. dx. X.
3. Jx2+4x 4. J‘co§3x 5 J.x/4—2x—x2
1. BBUUCTUTH UHTETPAIIBL:
_“xe*'rz I—dx
1 dx - X-+/Inx .

I/I306paBI/ITB o0acThb HHTCIPUPOBAHUA W H3MCHHUTH IIOPAAOK HHTCTPHUPOBAHUSA B ITIOBTOPHOM

MHTErpaie
0 V257

jdx If(x; y)dy.

Boruncnute miomanbs GuUrypbl, OrpaHMYEHHOM JMHUSIMH
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y=2-x% y=x
BapuaHnT 3a1aHuii TPEHHPOBOYHOTO TECTA.

3agaun
y= arcctg%/; dy—?
1 vactn 1, y=sinlnx, ', p" =7 2. X , . 3.
y=3x>+ xe',x,=2,Mx=0,1, Hy-?
4. HaiiTu IpOM3BOIHYIO ~* :
[ 4x=3
y =3/sm arctg 7 x
a) X 6) Y=+
¢¥ +2 = cos3x _ .
B) X r) X =cosf+sin¢ Y =SMI—1COST
2
5. VccnenoBarh Ha SKCTPEMYM S (x)=(x-3) (x-5) .
ei.x
y —_
6. HaiiTu uHTEpBaJIbl MOHOTOHHOCTH X
3
f(x):x——16x (-5:1]
7. Haittu HauOonbliiee, HauMeHbIIee 3HaYeHUE (PYHKIIMH Ha oTpe3ke - 4,
1
_ 2 X=—

8. IlocTpouTs KacaTenbHyIO K rpaduxy GyHKIUN J (x) = 3arccosx B TOYKE 2,
2 yacthb 9. HaiiTu nipenensr:

3+n) =(2+n)

lim ( ) ( ) tg2x lim X’ +2x-3 lim 1g5x

R—0 2 2 lim 5 3
1) (2+n) —(I—H) 2) 0 82,\'_1 3) >3 x3+5x_ +6x 4) xa; tg3x
3 yactp

0, x<-m
y=qsinx, —7<x<0
T, x=0
10. HccnenoBaTh Ha HENIPEPHIBHOCTD U BBIMOJIHUTD YEPTEK:
x:’s
/ (x ) -2 4
11. [IpoBecTu mosHOE MCCIEI0BAaHNE U TOCTPOUTH Ipaduk X =9,

Jlns mpoBeieHUs] TEKYILEro KOHTPOJsS 3HAaHWN CTYJEHTOB B JUCTAHIMOHHOM (opMmaTe B
pa3paboTtaHHbIX Kadenpoit «MartemaTtrnka» OHJIAWH-Kypcax MMEIOTCS MPOMEXKYTOUHbIE (IPOOHbIE)
TECTHI.

7.3.2. IlpoMesKyTOUHAS ATTECTALUSA

KoMmmuiekT Bonnpocos
Bonipocbl K ak3ameRy (2 cemecmp o4yHoli popmel 0byyeHus)

(151 OLleHKH KOMITETEHIIMH)

\ JAnddepennuanbHoe ucuncjieHne GyHKUUN OHOM NepPeMEeHHOM \ KomneTeHuum \
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[TonaTHe QPYHKIMOHAIBHOM 3aBHCUMOCTH, KiIaccuuKanus QyHKIHH.

OnpeneneHne U TUIbI YUCJIOBOM MOCIIEI0BATEIbHOCTH

[Ipenen 4ucnoBOM NOCIEAOBATEIBHOCTH.

ApI/I(bMeTI/ILIeCKI/Ie Ooncpanru Hag IMoCICa0BaTCIbHOCTAMUA

VYcnoBust CyIlI€CTBOBaHUS KOHEYHOI'0 npenena YK CIIOBOU
nocsefoBarenbHocTu (Teopembl Komu u Beliepitpacca)

BTopoii 3aMeyaTenbHbli Ipeaes

IMpenen ¢ynakuun. Onpenenenus. [eomerpudeckas WHTEPIPETAIHS
noHsTHs npeaena ¢pyukipn. CBolcTBa MpeeioB

BbeckoneuHo masbie, 6eCKOHEUHO Ooblre QyHKIHH

[lepBrIii 3aMedaTesIbHbIN Tpeae

BGCKOHC‘IHO MaJIbIC BCJINYUHBI. 3KBI/IB2U]€HTHBIC GCCKOHQLIHO MaJIbIC U UX
UCIIOJIb30BaHUE NP BHIYHCIICHUH MPeIesioB. Tabuia SKBUBaIEHTHBIX
OECKOHEUYHO MAaJIbIX

HenpepbIBHOCTh (PyHKLIUMM B TOUKE M HA IpOMeXyTKe. OTHOCTOPOHHUE
npenensl. Kimaccudukayst Touek pa3peiBa rpapuka

CoiicTBa ¢yHKIU, HEMIPEPHIBHBIX HAa OTpe3ke (TeopeMsbl Beiiepiurpacca,
bonbiano — Komn)

[TpousBonnas. ['eomerpuueckuii v GU3HMUECKUNA CMBICI IPOU3BOIHOM.

KacarenbHast 1 HOpMaJb K INIOCKOM KpUBOH

Tabnuiia mpou3BOIHBIX OCHOBHBIX YIEMEHTAPHBIX (DYHKITHIA

CBs3b MEXly CyILIECTBOBAaHUEM ITPOU3BOAHON (DYHKIMU B TOUKE U
HENPEPHIBHOCTHIO (PYHKIIUHU B TOH JKE TOUKE

[Tpou3BoaHas CyMMBI, IPOU3BEIICHNUS, YaCTHOTO. [IpOU3BOIHAS CIIOKHOM U
obpatHOW dyHKIUI

[Tpou3BoiHas TapaMeTpUUECKU 3aJaHHON QDYHKIIUU

[TpousBoaHasi GyHKINH, 3aJaHHOH HESBHO

JndpdepeHunpoBanme CI0XKHON MMOKa3aTeabHONU (YHKIIUU

Huddepenuupyemocts. Auddepennman. ['eomerprueckuii cMbica
muddepennmana

OcHoBHble TeopeMbl auddepeHnnaibLHoro ucurcineHus (reopema depma,
teopema Poisa, Teopema Jlarpanska, Teopema Korm)

[Ipasuno Jlonurans

Mpnorounen Teitnopa u ero csoiictBa. @opmyna Teinopa. OcratouHblil
usieH gopmyuiel Teitnopa B popme Jlarpanrka u [leano

AcumnToThl rpaguka QyHKIUU

OkcrpemyM. Heobxoumoe yciaoBue 3KkcTpeMyma

OkcrpemyM. Heobxommoe yciaoBue 3kcTpeMyma

JlocTaTouHBIE YCIOBUS DKCTPEMyMa

JlocTaTouHoe ycaoBUE Bo3pacTaHus (yObiBaHUs) GYHKIUU

Haubonpiiee u HanMeHblnee 3HaUeHHS] GYHKIIUMHA HA OTPE3KE

BrimykiocTs, BOTHYTOCTb, TOUKA Neperuda. JJocratounoe ycioBue
BOTHYTOCTH (BBIITYKIIOCTH)

Heo6xonuMoe ycaoBue TOUKH neperuda. JlocraToynoe ycioBue neperuda

OOm1ast cxema OCTPOCHHUS U MCCIIeI0BaHUs Tpaduka QyHKIHH

OIIK-1

DYHKIUHN HECKOJIbKHX IIepeMEHHbIX

KomneTteHuumn

OmnpeneneHye U reOMETPUYECKUN CMBICT (DYHKIIMU JIBYX EPEMEHHBIX

Jluauu ypoBHS QYHKIUU IBYX MEPEMEHHBIX
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YacTHble TPOU3BOAHbBIE (PYHKIIMH HECKOIBKUX MEPEMEHHBIX, HX
T€OMETPUUYECKUN CMBICTT

QDYHKIMH HECKOJIBKUX NMEPEMEHHBIX, TOHITHE MOJHOTO nuddepenimana

JuddepenunpoBanue CI0KHBIX GYHKIMI HECKOJIbKUX MEPEMEHHBIX

[Tpon3BoIHBIEC BBICIIUX MOPSIAKOB (PYHKIIMHA HECKOJIBKUX MIEPEMEHHBIX. OIK-1
Cwmemannble npousBoanbie. Teopema [IBapiia

[Tpou3BosHasi GYHKIMU HECKOJIBKHX MEPEMEHHBIX 110 HAMIPABICHHIO

HpOI/I3BO,I[HaH 110 HAITPAaBJICHUIO U I'PaJUCHT CKAJIAPHOI'O ITOJIA

OKkcTpeMyM (PYHKIMK HECKOJIBKUX MEPEMEHHBIX

Heo6xonuMoe u 1ocTaTOYHOE YCIOBHS dKCTpeMyMa (DYHKIIUH JBYX
IIEPEMEHHBIX

HNHuTerpajbHoe HCUNCIEHUE KomneTeHuun

[TepBoobOpasnas, HeonpeaeneHHbIH nHTErpai. Tabauia OCHOBHBIX
HWHTETPaJIOB

3amMeHa NepeMEHHOW U UHTETPUPOBAHKE 10 YACTSIM B HEOPEIETICHHOM
HWHTETpajie

HHTerpupoBaHue ¢ MOMOIIBIO MOABEACHHS 10T 3HAK AuddepeHiana

WHTerpupoBaHue palloOHAJIbHBIX ApoOei

WHuTerpupoBanne 1o 4acTsIM U 3aME€Ha IEPEMEHHOM B OIIpe/IeJICHHOM
UHTerpaje

WHTerpupoBanue TPUrOHOMETPHUYECKUX (DYHKIIMHA, OCHOBHBIC TPUEMBI

HuTerpupoBanue uppaoHaIbHbIX (YHKIIHIA

yHI/IBepCEL]II)HaFI TPUTOHOMECTPUUCCKAA ITOACTAHOBKA

OrnpeneneHHbIN UHTErpai v ero croiicta. ®opmyna HeroToHa — OIIK-1
JleiiOHmIa

[TpunosxeHus onpeaeaeHHOr0 HHTErpaa K PEIICHUIO TeOMETPUIECKUX 1
bu3nvecKux 3a1aq

Boluncnenue miomazei ¢ HoMOIIbI0 ONPeIeIeHHOI0 HHTErpaia

Brruucnenue niomang v JJIMHBL KPUBOH, 3aJJaHHON YpaBHEHUSIMH B
napaMmeTpuuecko popme

Brrunciienue nomanay KpUuBOJIUHENHOTO CEKTOPA B IIOJISIPHBIX
KOOpJMHATAX

BrlunciaeHue qIMHbBI AYTrd ¢ IOMOIIBIO ONIPCACIICHHOTO MHTCTpAJIa

Brluncnenue JUIMHBI 1y KPUBOH, 33JaHHOM apaMeTPUYECKU

Brruncnenue oobema Tenna BpalieHus ¢ TOMOIIBIO OMPeIeIeHHOTO
WHTErpaja

Brlunciaenue miomagu IMOBCPXHOCTHU TECJIA BpALICHUA

HecoOcTBeHHBIE HWHTCrpaJibl ICPBOI'O U BTOPOI'O THUIIA. ITonsTus
CXOAUMOCTH M PACXOAUMOCTH HECOOCTBECHHOT'O HHTCrpaia

HecoOcTBeHHBIE MHTETPANIbI OT Pa3pbIBHBIX (DYHKITHIA

Tunosblie BApUAHTHI OUJIETOB
no aucrunianae «MaTteMaTHYecKHii aHATIU3»

MHWHHCTEPCTBO HAVKH U BBICILIIET'O OBPA3OBAHIS POCCUMCKON ®EJEPALINNA
®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXXJIEHWE BBICILIETO OBFPABOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKHUU YHUBEPCUTET»
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(MOCKOBCKMI1 TOJIATEX)

How

5.

dakynbTeT 6a30BBIX KOMITCTCHIIHH, Kadenpa «Martemartukay
HuciunnuHa «MaTeMaTHdeCKU aHaJIn3)
Kypc 1, cemectp 2

3K3AMEHAIIMOHHBIN BUJIET

ITepBooOpa3Has, HeonpeaeIeH bl naTerpai. Tabimia OCHOBHBIX HHTETPAJIOB.
dx

+45—x .

I3
BrruncnuTs HeonpeaeneHHblii HHTErpall Ys-x

. Z= ya/X M (1,4
Haiitu rpaguedt QyHKIUK YNY B rouke o(1.4) .
VKaKuTE, KAKOH M3 HECOOCTBEHHBIX HHTEIPAIIOB SBJICTCS CXOSIIUMCS

T\/;dx, Txddx, TJX_S dx
| 1 1 )

_ _ —X
Haiiure sKcTpeMyMbl M TOUKH Tieperunda Gpynkmmn ~ (x=De .

YTBepkaeHo Ha 3acenanuu Kadenpsl matemMatuku « 31» 03 2026 r., mpoTokon Ne 7

3aB. Kadeapoi 0.M. bapaHosa / /

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUMCKOM ®EJIEPAIINN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE
YYPEXJEHUE BBICIHIET'O OBPA30OBAHUA
«MOCKOBCKHMI MOJIUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHWM MOJINTEX)

®dakynbTeT 6a30BBIX KOMIIETCHIIHH, kadenpa «MatemaTukay
JucuuiummHa  «MaTeMaTHIeCKUi aHaInu3»
Kypc 1, cemectp 2

DK3aMeHAIHOHHBIN OnyteT Ne 1

HecoOcTBeHHbBIC HHTErpajibl MEPBOTO U BTOPOT'O THUIIA. [ToHsSTHS CXOOMMOCTH U pacxoanuMoOCTU

HECOOCTBEHHOTO MHTErpaJa.

t 22
x= y=

o o - 3° - 3
Haiitu npousBoiHyt0 (QyHKIMH, 33/1aHHON TapaMeTPHUUECKU I+1 I+

_ 2 2
VccnenoBath Ha skcTpeMyM dyHkmuio =~~~ ¥ Ty 2y,

T.6
'[3sin2 X COs xdx

Beruucnuts onpeneneHssii uaterpan °

Haiitu 00bem TCJ1a, TOJIYUCHHOT'O BPAIICHUEM BOKPYT OCHU ox (I)I/IprLI, OFpaHquHHOﬁ

_ 3 _ _
muHusME Y Y yv=1 X_O.

YTBepxkaeHo Ha 3aceqanuu kadeapsl MateMaTuku «_31» 03 2026 r., mpotokon Ne 7

3aB. kadenpoi O.M. bapanosa / /
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JU1s mpoBeIeHUs IPOMEKYTOUHOTO KOHTPOJIsl 3HAHUH CTYI€HTOB B IMCTAHLIMOHHOM (popmare
B pa3paboTaHHBIX Kadenpoi «MaTreMaTHKay OHJIAHH-KypcaX UMEIOTCS UTOTOBBIE TECTHI.
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