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1. Iesn, 32712494 U IVIAHUPYEMBbIe Pe3yJIbTAThI 00y4eHHs M0 TUCHUIINHE
K OCHOBHBIM yesism OCBOCHHUS TUCUUITUHBI « MaTeMaTHYeCKUid aHaiu3) CIeayeT
OTHECTH:
- BOCIIUTAHHE Yy CTYJIEHTOB O0IIEN MaTEMaTUYECKON KyJIbTYpHI;
- MPUOOPETEHNE CTYCHTAMH IITUPOKOTO KPyra MaTeMaTHYeCKIX 3HaHUN, yMEHUH U
HABBIKOB;
- pa3BUTHE CIOCOOHOCTH CTYACHTOB K HUHAYKTUBHOMY U J€TyKTUBHOMY MBIIIJICHUIO
Hapsly ¢ pa3BUTUEM MaTEMATUYECKON UHTYHIINY;
- YMEHHE CTyI€HTaMH Pa3BUBATh HABBIKM CAMOCTOATEIBHOIO U3YUEHHsI yUeOHOU U
HAYYHOU JIUTEpaTyphl, COJAEpKaAIE MaTeMaTHYECKUE CBEJICHUS U PE3yJbTaThl;
- IOATOTOBKY CTYJEHTOB K JIEATEIbHOCTH B COOTBETCTBUM C KBAJIM(PUKALIMOHHON
XapaKTepUCTUKON OakanaBpa 10 HallpaBJIEHUIO, B TOM yHciie ((OPMUPOBAHUE YMEHUN
UCIIOJIb30BaTh OCBOEHHBIE MaTEMaTHYECKHE METOIbI B ITPO(hecCHOHAIBHOM
NEeSATENbHOCTH.
- IOATOTOBKY BBICOKOKBAJIM(DUIIMPOBAHHBIX KaJIPOB, BOCTPEOOBAHHBIX B YCIOBUSX
1 poBOH TYpOYIEHTHOCTH U BBICOKHX TEXHOJIOTUYECKUX PUCKOB COBPEMEHHOU
1 (ppoBOI IKOHOMHKH.
K oCHOBHBIM 3a0auam 0CBOEHUS AUCIHUIUIMHBI «MaTeMaTHUYeCKU aHaJIU3) CIEAYyET
OTHECTH:
- OCBOEHHUE CTYJIEHTAMH OCHOBHBIX MTOHATUM, METOJI0B, (POPMHUPYIOIIUX OOIIYIO
MaTeMaTUYECKYyIO IOJrOTOBKY, HEOOXOIUMYIO JJIsl YCIIEIIHOTO PEIEHUs
IOPUKIIAHBIX 33/1a4;
- (popmupoBaHue y cTyeHTa TpeOyeMoro Habopa KOMIIETEHLIMH, COOTBETCTBYIOLLIUX
€ro HampaBJICHUIO MOATOTOBKU M 00ECTIEYNBAIOLIUX €0 KOHKYPEHTOCIIOCOOHOCTh Ha
PBIHKE TpYJa.

OOyuenue 1o nucHUIUIMHE «MaTteMaTH4ecKuil aHaau3)» HalpaBIeHO Ha
dbopmupoBaHre y 00y4arOImMXCsl CICAYIOMMNX KOMIETEHIIUN B COOTBETCTBUHU C
®I'OC BbICcHIEr0 00pa3zoBaHus — (0akanaBpHUaT) MO HAMPABIECHUIO MTOJATOTOBKH
09.03.01 UudopmaTrka 1 BBIYUCIUTENIbHASI TEXHUKA, YTBEPKICHHBINA TPUKA30M
MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 19.09.2017 r.
Ne929 (pen. ot 27.02.2023):

Kon v HaumeHOBaHHE KOMITETEHIUIA Nuaukatopbl 1OCTHKEHUS
KOMITETCHITUH
OIIK-1. CrtocobeH npuMeHSTh MNOIIK-1.1. 3HaeT 0CHOBBI BBICIICH
€CTECTBEHHOHAYYHBIE U MaTeMaTuku, UHHOPMATUKH U
00IIIeMH)KEHEPHBIC 3HAHUSI, METOIbI MPOrpaMMHUPOBAHUSL.
MaTEMaTUYECKOTO aHAIIN3a U NOIIK-1.2. Ymeer pemiathb
MOJICTTUPOBAHUS, TEOPETUUECKOTO U CTaHJapTHBIE MpodeccuoHaIbHbIE
AKCIIEPUMEHTAIBHOTO UCCJIEOBAHUS B | 3a1a4M C IPUMEHECHUEM
npo¢eCCUOHATILHON JIeATEIbHOCTH €CTECTBEHHOHAYYHBIX U
0OIIEeHH)XKCHEPHBIX 3HAHUMN, METO0B
MaTEMaTUYECKOTO aHaJIn3a U
MOJICJIUPOBAHUS.




NOIIK-1.3. Baageet merogamu
TEOPETHIECKOTO H
AKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
00BEKTOB MPOheCCHOHATHHON
JESITETHHOCTH.




2. MecTO TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

Junctumnnnaa «MaTteMaTHdeCKHi aHaInu3» OTHOCHTCS K 00s13aTeIbHOM YacTh
osoka b1: Moayns «MaTtemaTH4ecKue AUCITUTUTAHBD).
Jucrumraa 6a3upyeTcs Ha CISAYIOMNX MPORACHHBIX AUCITUTUINHAX
- JINHEITHas anredpa;
JncuuiimHa «MaTeMaTHYeCKUM aHaInu3y JIOTHYSCKH CBsI3aHa C
MOCIIETYIOIMMH JUCUUATUIMHAMH::
B o6s3amenvnoi vacmu:
- KOMILJIEKCHasl MaTemMaThka u JuddepeHInaibHble YpaBHEHNUS,
- IUCKpPETHAs MaTeMaTHKa;
- TEOpHsI BEPOSITHOCTEN M MaTeMaTUUECKasl CTATUCTUKA;
- MaTeMaTU4Y€eCKasl JIOTUKA U TEOPUS AJITOPUTMOB B IIPAKTHKE
IPOTPaAaMMUPOBAHUSI;
- UICKYCCTBEHHBIN UHTEJUIEKT U MAIIMHHOE O0y4YEeHUE;
- YUCJIEHHBIE METOABI U TPOTPAMMHUPOBAHUE.
B uacmu, popmupyemoti yuacmuuxamu oopazosamenbHblX OMHOUEHUT.
- OCHOBBI MATEPHUATIOBEICHUS U COMPOTHUBJICHHUS MATEPUATIOB;
- OCHOBBI T€PMO-, TUJIPO- U Ta30/INHAMHUKHU;
- BBIYMCIIATENbHAS TEOMETPUS;
- CUCTEMbI UHKEHEPHOTO aHaIu3a.



3. CTpykrypa M coaep:KaHue TUCIUIIAHBI

OO0mas Tpy10€eMKOCTh JUCHUIUIMHBI COCTABIIACT 4 3a4€THBIX €uHUIIbI - 144 yaca.

3.1. Bwuasl yueOHOM padoThl U TPYA0EMKOCTh

No Konnuects
n/n | Bua yueOHol paboTsl 0 Cemectp 2
4acoB
1 AYJIUTOPHBIC 3aHITUSA 72 72
B ToMm uncie:
11. | Jlekuuu 18 18
12. | CemuHapckue/ipakTUYeCcKue 3austus | 54 54
| JlabopaTopHble 3aHsATUS - -
2 CamocrosiTenbHasi paboTa 72 72
3 [IpomexxyTouHas aTTecTanms
DK3aMEH 2 2
Utoro 144 144




3.2. TemaTuyeckuil IJIaH U3Y4YeHUS TUCHUILIMHBI «MaTeMaTHYeCKUA
aHaJIu3»

Pasnensr/TeMsl
JIMCLIUILIMHBI

TpynoemMKOCTh, yac

Bcer

AyautopHas pabora

Jlexn
15051

Cemn
HapCK
ne/
MPaKT
HYECK
ue
3aHST
ust

JIa6o
paTo
pHBIC
3aHs
THUSA

[Ipak
THYE
cKas
OAT
OTOB
Ka

Cam
0CTO
AT
bHAs
pabo
Ta

Paznen 1. duddepennmansHoe
UCYHCIICHUE PYHKIUN OJTHON
IIEPEMEHHON.

62

22

32

YucoBas Mocie10BaTeabHOCTb.
[Ipenen uncnoBoi
MOCJIEIOBATENBHOCTH U €TI0
cBoricTBa. [IpaBuna npeaensHOrO
nepexona. Oyuknus. [penen
dbynkuuu. TeopeMsl o npezenax
byHKIMH.

Brigaua 3amanuii PI'P Ne 1 o
MaTeMaTUYECKOMY aHaJIU3Y.

N —

IIepBbIit 1 BTOpOU
3amMeyvaTeIbHbIE TPEICIIbI.
beckoneuHo manblie
OECKOHEYHO OOJIBIITNE BETUYNHEI.
ODKBUBaJICHTHBIE OECKOHEYHO
MaJjible BeTMYuHbI. PackpbiTre
HEOMpeAeICHHOCTEN Pa3HOTro
THIIA.

HemnpepriBHOCTH (hyHKIIHIA B
TOYKE U Ha TIPOMEKYTKE.
OnHocTopoHHue npenenbl. Touku
pa3psiBa QyHKITUU, UX
KJ1accuukarus.

Ao

[IpousBoaHas GyHKUHUU.
['eomerpruueckuit u
MEXAHUYECKUN CMBICII
npousBogHou. [Ipasuia
nuddepentpoBanus U GOPMYJIIbI

BBIYMCJIICHUSA ITPOU3BOAHBIX.




Tabnuira mpon3BOIHBIX
OCHOBHBIX 3JIEMEHTapHBIX
bynkuii. Texanka
ndbepeHInpoBaHus

Huddepenunan. [IpousBoansie u
nruddepeHIanbl BICIINX
nopsakoB. [IpubixeHHbIS
BBIYHCIICHHSI C TIOMOIIIHIO

nuddepeHIanos.

O\ =

[TpaBuno Jlonuransa. ®opmyna
Teinopa. Pa3noxeHns OCHOBHBIX
3JIEMEHTApHBIX (PYHKIUN 1O
dbopmyine Teitnopa.
[TpubnmKeHHbIE BEIYUCICHUS C
oMo Gpopmydiel Teitnopa.

OCHOBHBIE TEOPEMBI
niddepeHInaIbHOTO
ucyucieHus. MOHOTOHHOCTh
GyHKINH, SKCTPEMYMBI.
Heobxoaumbie 1 JOCTaTOYHBIC
yCJIOBUSI MOHOTOHHOCTH,
JIOKAJIBHOTO IKCTPEMyMa.
HccnenoBanue BBITYKIOCTH
rpaduka pyHkuuu. Touku
neperuoa.

OO011as cxema ucciae10BaHus
(GyHKLMH U TIOCTPOEHUS €€
rpaduka. CoiicTBa QPyHKITUH,
HEIPEPHIBHBIX Ha OTPE3KE.
HauGomnbiiee u HauMeHsbIIIee
3HaueHUs (PYHKIIMH HAa OTPE3KE.
CamocrositenbHas pabota Nel Ha
ceMuHape no QyHKIMSIM OJTHOM
TIEPEMEHHOU

Paznen 2. @yHKIMA HECKOJIBKHUX
MIEPEMEHHBIX.

24

12

[Ipenen u HENMPEPBIBHOCT.
OCHOBHBIE CBOMCTBA
HETPEPHIBHBIX (PYHKITUH.
Yacrtabie npousBoAHbIe. [10aHBIN
nuddepennuar.

Brrgaua 3amanuii PI'P Ne 2 o
GYHKIUSIM HECKOJIBKUX
MEPEMEHHBIX




»

[TpousBoaHbIE CHOKHON (HYHKIIUU
HECKOJIBKHX ITEPEMEHHBIX.
YacTHbIe IPOU3BOIHBIE U
mudpepeHnranbl BRICITUX
nopsakoB. Teopema [lIBapua.
[Ipon3BoaHas O HAIPABJIECHUIO.
['pagueHT.

OKcTpeMyM (pyHKIHMU
HECKOJIbKMX NEPEMEHHBIX.
HeoOxoaumblie U 10CTaTOYHbIE
YCIIOBUS DKCTPEMYyMa.
CamocrosTenbHas padota Ne2 Ha
ceMUHape N0 PyHKIUSIM
HECKOJIbKMX MIEPEMEHHBIX

Paznen 3. MHTEerpasibHOE
HCYHUCIICHUE

58

24

28

[TepBooOpazHas.
HeonpeneneHnuplii UHTErpal U €ro
cBoiicTBa. Tabnuila HHTErpagoB
OT OCHOBHBIX 3JIEMEHTAPHBIX
bynkumii. Meron
HEMOCPEICTBEHHOTO
WHTETPUPOBAHUS.

Breigaua 3amanuii PI'P Ne 3 o
MHTETPAIbHOMY UCUUCICHUIO

(98]

HNHTerpupoBaHue ¢ MOMOLIBIO
3aMEHbI IEPEMEHHOM,
IIOABEICHUEM I10]1 3HAK
muddepennnana. Meton
VMHTEIPUPOBAHUS 10 YACTAM

HHTeTprpOBaHUe parliOHATBLHBIX
npoOeit HTErpupoBaHUE
HEKOTOPBIX BHJIOB
UPPAIMOHATILHBIX U
TPUTOHOMETPHUCCKHUX (DYHKITHIA.

(O8]

3agauu, MPUBOSIIHNE K TIOHATHUIO
ONPEIEICHHOTO UHTETPaJIa.
CBolicTBa OMPEICICHHOTO
uHrerpaina. ®opmyiia HeroToHa-
JleitGamIta. 3aMeHa rnepeMeHHOM
Y UHTETPUPOBAHUE T10 YaCTSIM B
ONpEJICICHHOM MHTETpaje

[IpuitokeHus OnpeesIeHHOTO
MHTETPAJIa B TEOMETPUHU U

10




MEXaHUKE (BBIYUCIICHUE
TUIOMIaIeH TUIOCKUX (uryp,
JUTUHBI KpUBOM, 00bEMOB,
TJIOIIA/ICH MOBEPXHOCTH).

HecoOcTBeHHBIE HHTETPATBI
HEepBOTO U BTOPOTO POAa, UX
CBOWCTBA.

(O8]

3agauu, MPUBOJSIIHNE K KPATHBIM
MHTErpaiam. JIBOMHON U TPOMHOU
WHTETpajbl, UX CBOKCTBA.
Brrancienne 1BOMHBIX
WHTETPAJIOB CBEJICHUEM K
MMOBTOPHBIM. ['eoMeTpuyecKue u
bu3nUecKue NpUIIOKEHUS
KpaTHBIX UHTETPAJIOB.
KoHTpoJIbHOE TECTHPOBAHUE

10

Hroro

144

18

54

72

11




3.3. Coaepxanue pa3aejioB IMCHUATIHHBI
BBenenue
[Ipenmer, 3agaun u cosiepkaHre TUCUUILUIUHBL. OCHOBHBIE 3TAMbl PA3BUTHS
nucuuiuinHbl. CTpyKTypa Kypcea, €ro MECTO M poJjib B MOJATOTOBKE OakaliaBpa, CBs3b C
JIPYTUMHU TUCIUIUIMHAMU.

Pasznen 1. uddepenunanbHoe ucuncjieHue GQyHKUuii 0HOM nepeMeHHOH
Tema 1. UncnoBas nocienoBaTebHOCTh. [Ipeien 4uciaoBoil mocie10BaTeIbHOCTH U
ero coiicTBa. dynknus. [loctpoenue rpadpukos Gpynkuuii. [Ipenen GyHKIuu.
OcHoBHBIE TeopeMbl 0 npeaenax GyHkiuu. [lepBbiii 1 BTOpoi 3aMeuaTebHbIe
npenensl. CpaBHEHHE OECKOHEUYHO MaJIbIX M OECKOHEUHO OOJBIINX BEJIMYUH.
OKBUBAJICHTHbIE OECKOHEUHO MaJjlble BETUYNHBI.

Tema 2. HenpepbIiBHOCTH (DyHKLIMI B TOUKE U HA IPOMEKYTKE, TOUKH pa3pblBa
GyHKUIMU, UX K1accupuKanus. ACUMOTOTHI rpaduka GyHKINU, UX KIACCU(PUKALIHSL.
Tema 3. [TpousBogHas pyHkuuu. I'eomerpuyeckuii U (GU3NIECKUIT CMBICI
npou3BoaAHOU. [TpaBuna nuddepenmpoBanns u GOpMyJIibl BEIUACIECHUS
MPOU3BOAHBIX. TabauIa MPOM3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.
Brluucnenue npou3BOHbBIX (DYHKIHM, 3aJaHHBIX PAa3JIMYHBIM 00pa3oM.
Huddepenunan. [IpousBonnbie 1 1udpepeHIanbl BEICIIUX TOPAIKOB.
[TpubnuKeHHbIE BBIYUCIEHUS C TOMOIIBI0 UG EepeHIINATOB.

Tewma 4. ITpaBuno Jlonurans. ®opmyna Teitnopa. PackpbiTie HEONpeaeIeHHOCTEN
pa3aMyYHOro TUMa. Pa3inokeHne OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIHM 110 popMmyJie
Tetinopa. [IpubaukeHHbIE BEIYUCICHUS ¢ TTOMOIIBI0 opmyJibl Teitnopa.

Tema 5. OcHoBHBIE TE€OpeMBI TUDPEPEHITNATEHOTO UCYUCTCHNS.. MOHOTOHHOCTh
GyHKIMH, 3KcTpeMyMbl HeoOXoanMble 1 TOCTaTOUHbIE YCIOBUS MOHOTOHHOCTH,
JIOKaJIbHOTO 3KcTpeMyMma. VccnenoBanue BITyKI0CTH Tpaduka GyHKIUU. TOUKH
neperu0a rpaduka QyHKIHH.

O6mas cxema uccnenoBanus GyHKIMU U TocTpoeHus ee rpaduka. CBoicTBa
(GyHKUMNA, HEMPEePhIBHBIX Ha oTpe3ke. Hanbosbiee 1 HauMeHblee 3HaYeHUS
(yHKLIHUU Ha OTPE3KE.

Paszpnea 2. ludgdepeHuuanbHoe HCUNCIeHHe PYHKIMHA HECKOJIbKHUX MePeMEeHHbIX
Tema 1. OyHKIIMM HECKOJIBKUX NEPEMEHHBIX. JINHUM 1 TOBEPXHOCTH YPOBHSI.
Yactasie mpousBoanbie. [lomubrit nuddepeniman. [IponsBoaHbIe CIOKHON
(GyHKIIUY HECKOJIBKHX MePEMEHHBIX. YacTHBIE MPOU3BOIHBIE U U] epeHITHATBI
BBICIIMX MOpsIAKOB. Teopema [lIBapia.

Tema 2. [Tpou3BoHas no HanpasieHuto. ['paauent. KacatenbHast K KpUBOM.
KacarenpHas miockocTts 1 HOpMalib K moBepxHocTH. Popmyna Tenmnopa.
DKCcTpeMyM (DYHKITMM HECKOJIBKUX TIepeMEeHHBIX. Heo0X0uMbIe 1 TOCTAaTOYHBIE
YCJHOBHS SKCTpEMYMa.

Pa3nen 3. UnTerpajbHoe HCHHUCIEHHE

Tema 1. IlepBooOpa3nas. Teopema CyIiecCTBOBaHHS HEONPEACICHHOTO HHTErpaa.
Heonpenenenupiit uHTErpai u ero cBoicrpa. Tabviia MHTETPaJoB OT OCHOBHBIX
AIeMEHTapHbIX PYHKIUMN. MeTo1 HenoCpeICTBEHHOI'O NHTETPUPOBAHUS.

12



MeTtoapl HHTErPUPOBAHUS C TOMOIIBIO 3aMEHBI IEPEMEHHOM, MMOABEICHUEM 101
3HaK auddepenimana. MeToa HHTETPUPOBAHHUS TT0 YaCTSIM.

NuTterpupoBanne pallMiOHAIBHBIX APOOEH, MHTETPUPOBAHUE HEKOTOPHIX BUIOB
HppalMOHAIBHBIX U TPUTOHOMETPUUYECKUX (DYHKIIUMA.

Tema 2. 3aauu, NpUBOJAIINE K TOHSTHIO ONPEIEICHHOTO0 HHTETpara.
OnpeneneHHbIi UHTErpa, ero CBOMCTBA. Y CIIOBUS HHTErpupyemoctu. MIHTEerpan ¢
MIEPEMEHHBIM MpeaeioM nuTerpupoBanus. @opmyna Hetotona — Jleitonuia. 3amena
NIEPEMEHHOMN B OINPEEICHHOM UHTETpaJE.

[Ipunoxenus onpeeIeHHOro UHTErpaia B reOMETPUM U MEXaHUKE (BBIYUCIICHHE
TUIOMIAACH MIOCKUX GUTYP, NJTUHBI KPUBOM, 00HEMOB.

Tema 3. HecobcTBeHHBIE HHTETPAJIBI TIEPBOTO U BTOPOTO poja (1o OECKOHEUHOMY
IPOMEKYTKY, OT HEOTPAaHUYCHHBIX QYHKIMNA HA KOHEYHOM MPOMEXKYTKE), UX
CBONCTBA.

Tema 4. 3amaun, NpUBOIAIINAE K KPATHBIM MHTETpaiaM. JIBOMHON U TPOUHOU
WHTETrpaJIbl, UX CBOMCTBA. [IpaBuia BeIYMCICHUST IBOWMHBIX HHTErPAJIOB.

3.4. TemarTuka npakTH4eCKUX 3aHATHH MO0 AUCHUILUIHHE «MaTeMaTHYeCKHUI
AHAJIU3»

Ne | Tema 3ausaTus

1 | Pa3gen 1. DieMeHTHI MaTEeMaTHYECKOT'O aHAIM3a.

Yucnosas nmociienoBateIbHOCTh. [Ipeaent 4yucioBor nociae10BaTeIbHOCTH
u ero cBoiictra. [IpaBuna npeaensHoro nepexona. @ynkuus. [Ipenen
¢bynkuuu. Teopemsl o npeaenax ¢pynkuuu. [lepBoliii 1 BTopoit
3amMeyvaTeIbHbIE MPEICIIb.

2 | CpaBHeHUE 0€CKOHEYHO MaJIbIX M OECKOHEUHO OOJIBIINX BEJIUYHH.
DKBHUBAJICHTHbIE OECKOHEUHO MAaJIbIE BEJIMYUHBI.

(O8]

PackpbITHe HEONPEAETIESHHOCTEN PA3JIMYHOTO THIIA

4 | HempepbIBHOCTH (hyHKIIMIA B TOUKE U HA IpoMexKyTKe. OHOCTOPOHHUE
npenennl. Touku pa3peiBa Gyskimu. [lpumeps! penienus 3amna4y

5 | llpousBoanas ¢pyukiuu. [IpaBuna quddepeniimpoBanus U GopMyIbl
BBIYHCIICHHSI MPOU3BOIHBIX. TexHMKa audhepeHITMPOBAHNS

6 | AuddepenumpoBanre 00paTHbIX PyHKIMHI, QYHKIUHN, 3aJaHHBIX HESBHO,
napameTpuuecku, Jorapudpmuueckoe qudpepeHurpoBaHue

7 | Audpdepenunan. I'eomerpuueckuit cmpicn quddepennnana. [pousBoansie
u auddepeHImansl BRICIINX MOPAKOB. [[pulamkeHHbIe BRIYUCICHUS C
TOMOIIBIO T (G hepeHIINAIOB.

8 | ITpaBumno Jlonurans. ®opmyna Teitnopa. PackpsiTie HEONpeIeIEHHOCTEM
pa3nu4yHOro THMa. Pa3iokeHuss OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIHMA 110
dbopmyne MaksopeHa.

[TpuGamKeHHbIe BEIYUCIICHUS ¢ TOMOIIBI0 hopmyJibl Teltnopa.

10 | TTonmHoe uccanenoBanue GyHKUUN U nocTpoeHue rpadukos. [Ipumepsr
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11

[TonHoe uccnenoBanue QyHKIMM U mocTpoeHue rpapukos. [Ipumeps
(TpoomKeHHE)

CamocTositenbHas padota Nel Ha ceMuHape 1Mo QyHKIMSIM OJHOMN
TIEPEMEHHOU

12 | Paznen 2. ®yHKIUKM HECKOJIBKUX MEPEMEHHBIX. JINHUY U IOBEPXHOCTHU
ypoBHsl. YacTHble mpou3BoAHbIC U AnbdepeHiinal nepBoro nopsiaKa.

13 | IHonusnii nuddepenunan. [Ipou3BoaHbIC CTOXHOW (QYHKITUH.
[IpousBoaHas GyHKIIMHU, 3aJaHHON HEsIBHO. YacTHBIE MPOU3BOHBIC U
nuddepennuanst Beiciux nopsakos. Teopema [lBapiia.

14 | IIpou3BoHas 1o HampaBieHHIO. ['paIueHT.

15 | OxcrpemyM GyHKIINHA HECKOJIBKUX MTepeMeHHbIX. Heobxomumpie u
JIOCTATOYHBIE YCIIOBUS SKCTPEMYMA.

16 | CamocTosTenbHas padota Ne 2 Ha ceMHuHape o0 PyHKIUSAM HECKOJIBKHX
IIEPEMEHHBIX

17 | Paznen 3. UHTErpaibHOE NCUUCIICHUE
[TepBooOpa3zHas. HeonpeneneHHbIN HHTETPal M €r0 CBOMCTBA. MeTon
HENOCPEACTBEHHOIO MHTETPUPOBAHMUSL.

18 | MHTErpupoBaHue ¢ MOMONIBIO 3aMEHbBI IEPEMEHHOM, MOIBEACHUEM O
3HaK auddepeHnmana. MeToa HHTETPUPOBAHUS IO YaCTIM

19 | UaTerpupoBanyie pauuoHaIbHBIX Ip00eid, MHTErPUPOBAHUE HEKOTOPBIX
BHJIOB UPPALIMOHAIIbHBIX (YHKIIMI

20 | MaTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKLIUM.

21 | Beriuucnenue onpeaeneHHbIX HHTETpaioB o Gopmyie HeroToHa-
JleitOauIta. 3aMeHa epeMEeHHON U UHTETPUPOBAHUE T10 YaCTSIM B
ONPEAEICHHOM HUHTErpale.

22 | [IpunoxkeHusi ONPeAeICHHOrO UHTErpajia B TEOMETPUHA U MEXAHUKE
(BBIUMCIICHUE TUIOMIAICH IIOCKUX (PUTYP, JJIUHBI KPUBOM).

23 | [IpunokeHus: ONPEACICHHOTO UHTErPaJIa B TEOMETPUHA U MEXAHUKE
(BbIUMCIIEHHE 00BEMOB, IIONIAJEH TOBEPXHOCTH).

24 | HecoOCTBEHHbIE HHTETPAJIbl IEPBOTO U BTOPOTO POJIA, MX BHIYUCIICHHE.

25 | 3ajaum, NpUBOJAIIME K KpaTHBIM MHTErpajgaM. BerauciaeHne 1BOMHbBIX
WHTETPajoB CBEJCHUEM K ITOBTOPHBIM. 33/1a4ul Ha U3MEHEHUE MOPSIKa
WHTETPUPOBAHUS B IBOITHOM MHTErpajie

26 | 'eomeTrpuueckue 1 GuU3MUECKHUE MPUIOKECHUS KPATHBIX HHTETPAJIOB,
PUMEPHI BEIYUCIICHUSI.

27 | KOHTpOIbHOE TECTUPOBAHUE IO KYPCY.

3.5. TemarTnka KypcoBbIX IPOEKTOB (KypCOBbIX padoT)

KypcoBsie mpoekTsI (KypcoBbie pab0Thl) Y4EOHBIM TIJIAHOM HE MPEAYCMOTPEHBI.

4. YueOHO-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0eclevyeHne
4.1. HopmatusHbie 1okKyMeHTBI U 'OCTb1

[. HopmatuBHOE oOecrieueHne peanus3aiiu 00pa3oBaTeIbHON TPOrPaMMBI
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OcHoBo#t nipu pa3paboTke 00pa3oBaTeIHLHON IpOrpaMMBbl OakagaBpuara mo
Hanpasienuto noarorosku 09.03.01 MadopmaTika 1 BEIYUCIUTENbHAS TEXHHUKA,
npoduins «Pa3paboTka HHKEHEPHOTO MPOTPAMMHOT0 00ECTICUSHUSD SBIISIOTCS:

4.1.1.

4.1.2.

4.14.

4.1.5.

4.2.1.

4.2.2.

4.2.3.

®denepanbHBIN roCyJapCTBEHHBIM 00pa30BaTeIbHbIA CTAHIAPT BBICIIETO
oOpa3zoBaHus — OakanaBpuaT 1o HampasieHuio noarotoBku 09.03.01
NudopmaTrka 1 BEIMUCIHTEIbHAS TEXHUKA, YTBEP)KICHHBIN TIPUKA30M
MunuctepcTBa 00pa3zoBanus U Hayku Poccuiickoit denepanuu oT
19.09.2017 r. Ne929 (pen. ot 27.02.2023).

AxkaneMuueckuil yaeOHbIN IJIaH 110 HampasieHuto moarotoBku: 09.03.01
«Mudopmarrka 1 BeIUUCIUTENbHAS TeXHUKaY. [Ipoduns: PaspaboTka
WHYKEHEPHOT'0 MPOrpaMMHOT0 oOecrieueHus - ouHast. 2026.

. O6pazoBaTenbHas mporpaMma 1o HampasiaeHuto noarorosku: 09.03.01

«MHdpopmaruka 1 BeuMCIUTENbHAS TeXHUKaY. [Ipoduis: Pa3paboTka
MHXEHEPHOT0 MPOrpaMMHOTI0 obecrieueHus - ouHasd. 2026.

Vka3 [Ipesunenta Poccniickon @enepanum ot 01.12.2016 Ne 642
«Crparernm Hay4YHO-TEXHOJIOTHYECKOTO pa3BuTus Poccuiickon
denepanum».

[Ipuka3z MunuctepcTBa o0pa3zoBanus U Hayku Poccuiickoit @enepannu oT
23.08.2017 Ne 816 «O06 yrBepxknennu [lopsiaka npumeHeHus
OpraHU3alMsIMU, OCYLIECTBIIAIOIIUMU 00pa30BaTENbHYIO 1€ATEIbHOCTD,
AJIEKTPOHHOIO 00y4€HHUs, AMCTAaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI
IpU peann3anun o0pa3oBaTeNIbHBIX IPOrpaMM».

4.2. OcHoBHas JIUTEpaTypa

®duxtenronsll, I'. M. OcHoBBEI MaTeMaTH4Yeckoro ananusa. Yacts 1 :
yueOHuK 17151 By30B / I'. M. @uxTtenronbil. — 18-e uz., crep. — CaHKT-
[TerepOypr : Jlanp, 2026. — 448 c. — ISBN 978-5-507-55976-3. — Tekct
: DJIEKTPOHHBIN // JIaHb : 351IeKTpOHHO-0MOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/512293. — Pexxum octyna: st aBTOpHU3.
ITOJIb30BATEINIEH.

®duxtenronsil, I'. M. OcHOBBI MaTeMaTHYECKOIr0o aHajin3a. Yactp 2 :
yueOHuK 17151 By30B / I'. M. @uxTtenronbil. — 17-e u3g., crep. — CaHKT-
[TerepOypr : Jlanb, 2026. — 480 c. — ISBN 978-5-507-55098-2. — Tekct
: DJIEKTpOHHBIH // JlaHb : amekTpoHHO-O0nbMroTeyHas cuctema. — URL:
https://e.lanbook.com/book/517028. — Pexxum noctyma: 1ist aBTopus.
MI0JIb30BATEIIEH.

Kynpssues, JI. /1. KpaTkuii kypc MaTeMaTH4ecKoro aHanusa : yaeonuk / JI.
. KynpsiBueB. — 3-e usn., nepepad. — Mocksa : ©DUZMATIIUT, [6. r.].
— Tom 1 : IuddepennnanbHoe u HHTErpaibHOE UCUUCTCHUS HYyHKINN
oaHoi nepemeHHou. Psaer — 2008. — 400 c. — ISBN 978-5-9221-0184-4.
— TekcT : aneKkTpoHHbI // JIaHb : A1eKTpOHHO-OMOIMOTeUHasd CUCTEMa. —
URL: https://e.lanbook.com/book/2224. — Pexum goctyna: aJjis aBTOpU3.
I10JIb30BATEIIEH.
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4.3. JlonmosHMTEJbHAS JUTEPATypa

4.3.1. Munocues, B. b. Kypc MaremaTuku 111 TEXHUUECKUX BBICIIUX YUEOHBIX
3aBeAeHMi: yueOHoe mocodue / B. b. Munocues, B. A. JIsxosckuii, A. U.
MapteiHeHnko. — 2-¢e uzj., ucnp. — Cankt-IlerepOypr: Jlanp, 2022 —
Yactp 2: @yHKIMMY HECKOJIBKUX NEpEMEHHBIX. IHTErpabHOE NCUNCIICHHUE.
Teopus nosst — 2022. — 432 ¢. — ISBN 978-5-8114-1559-5. — Tekcr:
ANEKTPOHHBIN // JIaHb: 351eKTpOHHO-0MOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/211355.

4.3.2. Munocres, B. b. Kypc MaremaTuku 111 TEXHUUECKUX BBICIIUX YUESOHBIX
3aBejieHuit: yueOHoe mocodue / B. b. Munoctes, H. A. bepkos, B. I'.
3y6KkoB. — 2-e u3j., uctp. — Cankrt-IletepOypr: Jlans, 2022 — Yactb 3:
HuddepenunanbHbple ypaBHEHU. Y paBHEHUSI MaTEMAaTUYECKON (DPU3HUKHU.
Teopus ontummzanum — 2022. — 528 ¢. — ISBN 978-5-8114-1560-1. —
Tekct: anexTpoHHbIH // JlaHb: 37IEKTPOHHO-OUOIMOTEUHAs CUCTEMA. —
URL: https://e.lanbook.com/book/211358.

4.4. DJieKTpOHHBbIC 00pa3oBaTe/JbHbIC PeCypPChI
[IpoBenenue 3aHITUI U aTTECTAlMM BO3MOXKHO B JUCTAHIIMOHHOM (hopmaTe ¢
IPUMEHEHUEM CUCTEMBI IUCTaHIMOHHOTO 00yueHus yuupepcutera (C1O0-LMS) na
OCHOBE pa3paboTaHHBIX Kadeapoi «MaremaTHKa» 3JEKTPOHHBIX 00pa30BaTEeIbHBIX
pecypcoB (D0OP) o BceM pazaenam nporpaMmabi:

DNeMEeHTHI https://online.mospolytech.ru/local/crw/course.php
MaTteMmaTuieckoro ananusa | 21d=313

HNuTerpanbHoe https://online.mospolytech.ru/local/crw/course.php
UCYMCIICHHE PYHKIUI N1d=3781

OJIHOW NEPEMEHHOMN

Huddepennmansroe https://online.mospolytech.ru/local/crw/course.php
UCYHCIICHUE (PYHKITUI 21d=3362

HECKOJIBKMX TIEPEMEHHBIX

JlonoJTHUTETBHBIC TJIABBI https://online.mospolytech.ru/course/view.php?id=
MaTeMaTU4YecKoro ananuza | 3592

Pa3zpaboTtannbsie DOP BKIIIOYAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.

[Topsinok nmpoBeaeHust padOT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIUBAETCS
OTJIETLHBIMH PACTIOPSHDKEHUSMU IIPOPEKTOPA 10 yu4eOHOUM paboTe W/ Ui HEHTPOM
y4eOHO-METOIUYECKON pabOTHI.

Kaxxnpiii cTyIeHT 00eciieueH HHINBHY AJTbHBIM HEOTPAaHUYCHHBIM JIOCTYIIOM K
AJICKTPOHHON OMOJIMOTEKE MOCKOBCKOI'O ITOJIUTEXA
https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

HHuTepHeT-pecypchl BKIIOYAIOT YIeOHO-METOAMYECKHE MaTepHATBl B
AIIEKTPOHHOM BUJIE, MIpEeICTaBICHHbIE Ha caiiTe mospolytech.ru B paznene: «Llentp
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https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=313
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3781
https://online.mospolytech.ru/local/crw/course.php?id=3362
https://online.mospolytech.ru/local/crw/course.php?id=3362
https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=3592
https://online.mospolytech.ru/course/view.php?id=7621&section=1

MaremaTudeckoro oopazoBanus» (http://mospolytech.ru/index.php?1d=4486,
http://mospolytech.ru/index.php?id=5822);
[Tone3nbie yaeOHO-METOAMYECKIE M HHPOPMAIIMOHHBIE MaTEPHUAITBI
IIPEACTABIICHBI HA CalTax:
hitp.://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.
[Tepedenn pecypcoB nHPOPMAITMOHHO-TEIEKOMMYHUKAITMOHHON CETH
«HTEpHET» NI OCBOCHUS AUCITUTUIHHBI:
www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JluneH3MOHHOe U CBOOOHO pacnpocTpaHsieMoe MporpaMMHoe
o0ecmeuyeHue

No Haumenosanu | PazpaboTtunk JloctynHOCTh Ccpuika Ha Equnbiil

e [10 (JIMLIEH3MOHHOE, | PEECTP POCCUUCKUX
(mpaBooOmnangate | CBOOOIHO nporpamm it OBM u
JIb) pactipoctpansie | B/l (mpu Hanmuuum)
MOE€)

1 [Astra Linux [OOO Jluuensuonnoe | https://reestr.digital.gov.r
Common "PYCBUTEX- u/reestr/305783/?sphrase
Edition ACTPA" 1d=954036

2 [MoitO¢uc OOO "HOBBIE |JIuuensuonnoe | https://reestr.digital.gov.r

OBJIAYHBIE u/reestr/301558/?sphrase
TEXHOJIOI'1 _1d=943375
HH

4.6. CoBpeMeHHbIe POodeccHoHAIbHBIE 0a3bl JAHHBIX U MH(POPMALIMOHHBIE
CIPaBOYHbIE CUCTEMBI

IIepeuens pecypcoB cetn UHTEpHET, TOCTYNHBIX JJI1 OCBOCHUS TUCHUILIAHBI:

Ne| HaumenoBanue Ccpuika Ha pecypce JlocTynmHOCTB

NupopmarimoHHO-CIIPaBOYHBIE CHCTEMBI

JocrymHa B cetn
Nurtepuer 6e3
OrpPaHUYECHUMN

https://stackoverflow.

Stack Overflow com/

Nudopmarmonnsie pecypesl | http://www.consultan
Cetu Koncynbrantllimoc t.ru

JocrtymnHo

[Topran ®enepaibHBIX

http: Az Tu.
roCy1apCTBEHHBIX ttp://www.fgosvo.ru. | loctymnHo
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http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.consultant.ru/

06pa?>0BaTCJ'IBHBIX CTaHIapTOB
BBICHICTO O6p&30BaHHH

DNEeKTPOHHO-OMOIMOTEIHBIC CHCTEMBI

Jlann https://e.lanbook.com | {ocTymHa B cetn
/ HNutepuer 6e3
OrpaHUYCHUMN

IPR Books https://www.iprbooks | locTymnHa B cetu
hop.ru/ HNutepuet 6e3
OrpaHUYEHUIN

[Ipodeccronanbabie 0a3bl TAaHHBIX

ba3za maHHBIX HAyYHOM http://www.elibrary.r | loctynHo

ANIEKTPOHHOMN OMOINOTEKU u
(eLIBRARY.RU)

Web of Science Core http://webofscience.c | docTymnHo
Collection — om
MOJIUTEMAaTHYECKasT
pedepaTuBHO-
oubnuorpaduueckas u
HayYKOMETpUIeCcKast
(bubnuometpuueckas) 6aza
JTaHHBIX

5. MarepuajnbHO-TeXHHYECKOE o0ecredyeHue JUCIMILIMHBI

MarepuanbHO — TeXHUYECKas 0a3a yHUBEpcUTETa 00eCIeunBaeT MPOBEACHUE BCEX
BUJIOB 3aHATH, TPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM, K COOTBETCTBYET
JIEHUCTBYIOIUM CaHUTAPHBIM U MTPOTUBOIIOKAPHBIM MTPaBUIIaM U HOPMaM.
Kadenpa «MatemaTuka» He pacnonaraer COOCTBEHHBIM ayJIUTOPHBIM (POHIIOM U
UCIIOJIb3YeT y4eOHbIe ayTUTOpUH U3 00111ero (oHIa YHUBEPCUTETA.

[Tpu HEOOXOIMMOCTH JJIs TPOBEACHHS MHTEPAKTUBHBIX MPAKTUYECKHUX
3aHATHI UCTIOIB3YIOTCSI KOMIIBIOTEPHBIC KJIACCHl YHUBEPCUTETA.

6. MeToauyeckue peKOMEHIALNHU
6.1. MeToanuyeckue peKOMEHAALMH JAJIA NPENoAaBaTe/isd 110 OPraHu3aluu
00y4eHus

[Ipexne Bcero, ciieayeT 0OpaTuTh BHUMAHUE CTYJIEHTOB Ha TO, YTO MPAKTUYECKU
BECh M3y4YaeMbIil UMU MaTepuall He TpeOyeT KaKoK-T1u00 crienuaibHOMI
(IOTIOJTHUTENBHOM ) TOJITOTOBKU U BIIOJHE MOXET OBITh YCHEIIHO U3YYEH, €CIH
CTYJEHTBI OyAyT MOCEUIaTh 3aHATHsI, CBOEBPEMEHHO BBINOJIHATH JOMAIIIHUE 3aJaHHs]
Y TI0JIb30BaThCS (MPU HEOOXOAMMOCTH) CUCTEMOM MJIAHOBBIX KOHCYJIbTAIUil B
TEYEHHE KaXJ0ro ceMecTpa. Bomrenmmue B Kypc MaTaHanu3a pas3aeiibl ABIISIOTCS
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KJIACCUYECKHUMH, B TO K€ BPEMSI OHU MPAKTUYECKU OPUEHTUPOBAHBI, TAK KAK UMEIOT
LIMPOKOE PacpOCTPaHEHHUE JJIsl PELICHHSI pa3HOTO pOJia 3a/1a4 BHYTPH CaMOn
MaTE€MaTHUKHU U NPUKIAIHBIX 3a1a4. X ocBO€HME MOMOKET CTYIE€HTaM JIOTUYECKU
BEPHO, APIYMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U TUCBMEHHYIO P€Yb, YCIIEUIHO
MPUMEHSTh HaKOIUICHHbIE 3HAHUS B MPO(PECCUOHATBHOMN EATEeIHHOCTH.

Heob0xoaumo ¢ caMoro Havyaia 3aHsTUH peKOMEH/I0BATh CTYJAEHTaM OCHOBHYIO U
JOTIOJTHUTENBHYIO JINTEPATYPY, a B KOHIIE CEMECTPa AaTh CIMCOK BOMPOCOB IS
NOATOTOBKH K SK3aMEHY.

Ha nepBom 3aHATHM 110 TUCHMIUIMHE CIEAyeT 003aTEIbHO MPOUHPOPMHUPOBATH
CTYJIGHTOB O BHUJI€ U (popMax TeKyIlel U MPOMEKYTOUHOM aTTecTaluii Mo
JTUCLHUIUIMHE, CPOKAX UX MPOBEIECHUS, YCIOBUAX JOMYCKA K IPOMEKYTOYHOM
aTTeCTallly, IPUMEHSAEMbBIX BUJIaX MTPOMEKYTOUYHOTO KOHTPOJIS.

N3510KeHNE TEOPETUUECKOTO MaTEPUAIIA JOJDKHO COITPOBOKIAATHCS
WJUTIOCTPATUBHBIMU NMPUMEPAMHU, TIIATEILHO OTOOPAHHBIMU MPENOAaBATEIEM TaK,
YTOOBI TEXHUYECKUE TPYTHOCTH U BBIKJIAJIKU MPU PEIICHUH 33/1a41 HE OTBJICKAIH OT
[JIaBHOTO: OCMBICJICHUS UJIEH U CYTH MPUMEHSIEMBIX MeTo10B. ClielyeT Bcernaa
YKa3bIBaTh MPUMEPHI MPAKTUIECKOTO MPUMEHEHHUSI PACCMOTPEHHBIX Ha 3aHSATHUAX
ypaBHEHUH U GOpMYI.

[IpakTrueckue 3aHATUS JOJKHBI ObITh OPraHU30BaHBI IIPENOIaBaTEIEM TAKUM
00pa3oM, 4TOOBI OCTaBaJIOCh BPEMsI Ha MEPUOANYECKOE BBIIIOJIHEHHUE CTYJAECHTaMU
HEOOJIBIION CaMOCTOSTENIBHONM PA0OTHI B Ay IMTOPUH JIJIsI IPOBEPKU YCBOCHUS
U3JI0’)KEHHOI'0 MaTepuania.

[IpenonaBarenb, BEAYIIN NPAKTUYECKUE 3aHITHUS, JOJKEH COIIACOBBIBATH
y4eOHO-TEeMaTHYECKUH TUTaH 3aHSATUH C JIGKTOPOM, UCTIOIb30BATh EIUHYIO CUCTEMY
0003HaYECHUH.

[IpenonaBatento cieayer 10OMBATHCS CUCTEMATUYECKON HEMPEPHIBHOM pabOThI
CTYJICHTOB B TE€YEHUE CEMECTPA, HEOOXOAUMO BBISIBJIATh CUJIbHBIX CTY/I€HTOB U
MPUBJIEKATh UX K HAYYHOU paboTe, K y4acTHIO B pa3HOrO pojia OJIMMIHNAAAX U
KOHKYpCax.

CTyaeHT I0KEeH OlylaTh 3aMHTEPECOBAHHOCTD MPENOAABATENS B TOCTUKEHUU
KOHEYHOTO pe3yJibTaTa: B MPUOOPETEHUU 00YyHAIOIIMMUCS IPOYHBIX 3HAHUM, YMEHUHN
Y BIaJ€HUS HAKOIUIEHHOW MH(OopManuen 1 peneHus 3a1ad B npodeccuoHaIbHOM
NEeSATENbHOCTH.

OO6pazoBaTenbHbIE TEXHOJIOTUU

[IpoBenenue 3aHATHI U aTTECTAI[NIl BO3MOXXKHO B TUCTAHIIMOHHOM (popMate ¢
MIPUMEHEHUEM CUCTEMBI TUCTAaHIIMOHHOTO o0y4enus yuuepcurera (C1O-LMS) na
OCHOBE pa3pabOTaHHBIX
kadeapoi «MaremaTrkay dMEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB (DOP) mo Bcem
paszenam nporpammel (cum. 1. 4.4).

[Topsinok npoBeaeHust padOT B AUCTAHIIMOHHOM (hopMaTe yCTaHABIUBACTCS
OTJIETbHBIMH PACTIOPSLDKEHUSMU IIPOPEKTOPA 10 y4eOHOUM paboTe W/ Ui HEHTPOM
y4eOHO-METOIUYECKON pabOTHI.
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6.2. MeToanyeckue yKazaHus JJs 00y4aOIIUXCHA M0 OCBOCHUIO
TUCUMILTHHBI

Paznen 1: nuddepennmanbuoe ucuucnenue GyHKIUN OJHON IEPEMEHHOM

[Tpu uzyuennn nuddepeHIanTbHOr0 UCYUCICHNs (GYHKIIUN OTHON
MEePEeMEHHOM 00paTuTe BHUMAHKUE HA TIOHATHE TIpe/ena (PyHKIUN B TOYKE U METOIbI
ero BbrurcieHus. [Ipeaen — olHO U3 OCHOBHBIX MOHATHI MAaTEMATHYECKOTO aHAJIN3A.
[Ipu BeIUKCIIEHNN TTPEeneoB (YHKIIMH HAJI0, IPEXKIE BCETrO, BEISICHUTD XapaKTep
[9, f, 0- o0, 00 — 00, le
HEOIPENEICHHOCTH 0 oo . UT0oOBI OBNIaETh TEXHUKOW PELLICHUS
3a]1a4 Ha BBIUMCJICHHUE MIPENIEIIOB, HAJ0 3HATh JIBa 3aMEeYaTeIbHbIX Mpe/eiia, Ta0InIly
HKBHUBAJIEHTHBIX OECKOHEYHO MaJbIX, IPaBWIO JlonuTans, pa3auuHble IPUEMBI
PacKpbITUS HEOIIPEIEICHHOCTEHN B 3aBUCUMOCTHU OT BHUJIa GYHKIIUHU U PEIINUTh
JOCTATOYHO OOJIBIIOE KOJIMYECTBO 3a/1a4.

[Tpu u3yueHun TeM, NOCBALEHHBIX MPOU3BOAHON U quddepeHnnany
(yHKUIMH, HAZO OCMBICIIUTD UX T€OMETPUUECKUI CMBICII, TOHUMATh PA3JIMUNe MEKITY
HUMH (auddepeHnna - 3To riaBHasi JMHEHHAs 4acTh NpUpalleHus GyHKIUN).
TBepno 3HaTh (Kak TabJIUIy YMHOXKEHU) GOopMyIbl U PepeHnpOBaHUS OCHOBHBIX
ANeMEHTapHbIX PYHKIUHI U nipaBuiia quddepeHurpoBanus (Bce, KOHEYHO, HO
0COOEHHO MpaBwiIo qudPepeHIUPOBAHUS CIOKHON (DYHKIUN).

OOparute BHUMaHHUE TaKke Ha 0c0OeHHOCTU AU depeHurpoBaHus GyHKIHA,
3aJJaHHBIX B HESIBHOW (hopMe, MapaMeTPUUECKU, Ha MPUEM JIOTapU(PMUIECKOTO
muddepeHupoBaHusI.

Crnenyet 4eTKo 3HaTh U YMETh PUMEHSTh AJITOPUTM UCCIIEI0BAaHUS QYHKIIUI
¥ TIOCTPOCHUS TPa(UKOB: ONPECICHUE TOUECK Pa3pbiBa (M UX KIACCU(PUKAIIHIO),
acuMITOT rpaduka (BepTUKAIbHON, HAKIIOHHOW, TOPU30HTAIBHOM ), HEOOXOIUMBIE U
JOCTaTOYHBIE YCIIOBUSI MOHOTOHHOCTH (DYHKIIMH, CYIIECTBOBAHMSI JIOKAIBHOTO
HKCTPEMYMA, POMEKYTKOB BBIITYKJIOCTH U BOTHYTOCTH (DYHKIIMK U TOYEK Ieperuoa.
Paznen 2: nudpepenumaibHOE UCUUCIICHUE (PYHKIIMI HECKOIBKUX MEPEMEHHBIX

[Ipu n3yvyeHnu 1aHHOTO pazjena o0OpaTuTe BHUMaHUE Ha TO, YTO (YHKIIHS
JIBYX MEPEMEHHBIX UMEET HaIJISIAHbIA T€OMETPUUYECKUN CMBICI — 3TO MMOBEPXHOCTH B
TPEXMEPHOM IPOCTPAHCTBE

Hano ocMbICIHTh MOHATHSA YACTHBIX TPOU3BOAHBIX U IMOJHOTO
nuddepennrana 1 0COOEHHOCTb UX BBIUUCIEHUS, OBJIA/IETh TEXHUKON BbIYUCICHUS
MIPOU3BOJHBIX OT CJIOKHON (YHKIIMM HECKOJIBKUX MepeMeHHbIX. Creayer o0paTuth

BHHUMAaHHEC HaA TO, YTO AJIA (bYHKI_II/II/I 2= Z(x’ y) CMCIIAHHBIC YaCTHBIC ITPOU3BOIHELIC

0%z B 0%z

BTOPOTO TOPSIKA PABHEI MEXIY COOOI: Ox0y  Oyox (teopema IlIBapua), TO eCTh
nopsaok qudepeHurpoBaHus HE UMEET 3HaYCHUS.

JIist yHKITMY HECKOIBKUX TIEPEMEHHBIX CKOPOCTh U3MEHEHUS ()YHKIIUH B
MIPOU3BOJIBHOM HAIPABICHUHU XapaKTePU3yeTCs MPOU3BOTHON 110 HAIIPABJICHHIO, a
HauOOJIbIAsE CKOPOCTh U3MEHEHUs (PYHKIMHU OyeT B HANIPABJICHUH BEKTOPA
rpajieHTa.
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Cnenyet 00paTuTh B 3TOM TeME BHUMaHHE HA HEOOXOAUMOE U JOCTATOUYHOE YCIIOBHUS
CYILECTBOBAHMSI SKCTpeMyMa (DYHKIIMU HECKOJIBKHUX TIEPEMEHHBIX.
Paspnest 3: nHTETpaIbHOE UCYUCIIEHUE

B nHTErpasibHOM MCYUCIIEHUH pelaeTcs 3aja4a, 0OpaTHON TOW, KOTOpast
paccMaTpuBaiachk B AuddepeHImaIbHOM HCUUCIEHUN: He0OX0IMMO HAUTH IS

JTaHHOUW QYHKITUU J(x) TaKkylo (YHKIUIO, TPOU3BOAHAS OT KOTOPOH Oblia Obl paBHa
3amanHol. IHTeTprpOoBanne QyHKIINN — TOCTATOYHO CJIIOKHBIA pa3/e]l MaTEMaTHKH,
OBJIAJIETh KOTOPBIM MOKHO TOJIBKO, €CJIU CTYJIEHT «BO3BMET» JIOCTATOYHO OO0JIBIIOE
KOJINYECTBO MHTETPATIOB PA3HOIO THIIA.

Hano tBep10 3HaTh Ta0JIMIy MHTETPATIOB OT OCHOBHBIX 3JIEMEHTAPHBIX
(YHKIIMI1, OCHOBHBIE METO/IbI HHTETPUPOBAHUS (3aMEHA MIEPEMEHHOM, MO/IBEICHNE
noJ 3Hak AuddepeHnuana, MHTETPUPOBAHUE 110 YACTSIM, IPUEMbI BRIUUCIICHUS
WHTETPaJIoB OT PAIlMOHAIBHBIX IPOOEH, OT pa3HOTO THUIIA TPUTOHOMETPUUECKHUX
byHKIIMI).

Hazo ocMpIcuTh €AMHCTBO MTOAX0/1a K IIOCTPOEHHUIO ONPEIEIICHHBIX, KPATHBIX,
KPUBOJIMHEVHBIX, IIOBEPXHOCTHBIX UHTETPAJIOB — IOCTPOCHUE HEKOTOPOU
UHTETPAIIBHON CYMMBI U IIPEAEIIBHBIN IIEPEXO/I.

3HaTh FEOMETPUUYECKUN CMBICT U OCHOBHYIO (DOPMYITy BBIUMCIECHHUS
OTpEe/ICJICHHBIX UHTErpasioB — (popMyy HeroToHa — JleliOHuUIa, reOMEeTpUYECKUE U
(u3nUecKre NpUI0KEHHSI ONPEACIIEHHBIX U KPATHBIX HHTETPAJIOB, YMETh HAXOAUTh
IJIOIIA/b TUIOCKOU (PUTYpBI, IITMHY KPUBOM, 00bEM M ILTOIIA](b TOBEPXHOCTH TEJ
BpAILICHHUS.

7. ®OHI OLICHOYHBIX CPEACTB
7.1. MeToabl KOHTPOJISI M OLICHUBAHUS Pe3yJabTATOB 00y4eHH S
JI71s1 KOHTPOJISl YCIIEBAEMOCTH M KAYECTBA OCBOCHUS AUCUUILIMHBI HACTOSILIEH
IPOrpaMMOU MPEyCMOTPEHBI CIIECIYIOMINE BUAbI KOHTPOJIS:
KOHTPOJIb TEKYLIEH YCIIEBAEMOCTH (TEKYIIUH KOHTPOJIb);
IPOMEXKYTOUYHAs aTTecTanus (3K3aMeH).

HaumenoBanue
Bun koHTpOIIS
KOHTPOJISI Kpatkas xapakTepucTUKa KOHTPOJIS
Ne /it | pe3ynbraroB
pe3yIbTaToOB pe3yJIbTaTOB O0y4YEeHUS
oOy4eHus
00yueHusl
OOyuaromuiicsi B TeYCHUE CeMecTpa
CaMOCTOSITENIHO BBITIOIHSET PSiT
PacueTtHo-
. pacdyeTHO-rpauIecKux padoT Mo Teme
1 rpaduueckas | Texymuii
2G0T pazaena. [Ipu npoBepke npenojiaBaTeib
P OIICHUBAET KauyeCTBO OPOpMIICHUS,
PAaBWJIBHOCTh PACUETOB.
Pelienre KOHTPOJILHOM pabOTHI
) KonTtposrsHas Texymuit OCYIIIECTBIISICTCS HA MOCIETHEM 3aHITHH
pabora Y u3zyyaemoro paszaena. KontposiabHas
paboTa BBINOJIHIETCS WHIUBUAYTBHO
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KaXIbIM cTyaeHTOM. [Ipu mpoBepke
MIPEIO/IaBaTeb OLIEHUBAET MTPABUILHOCTD
ITPOU3BEJICHHBIX PACUYETOB.

3 Tect

TectupoBanne NpoBOAUTCA HA
IIOCJIEAHEM 3aHATUU U3y4aeMOU TEMBI.
TectupoBanue ocyuiecTBiseTcs, 00
IIPY IIOMOIIY KOMIIBIOTEPHOU CUCTEMBI
Texymmii TECTUPOBAHUS, JINOO C UCTOIb30BAHUEM
BBIJIaHHBIX TECT-3a/IaHUI Ha OyMa)KHOM
HocuTelle. B paMKax TeCTUpOBaHHUS
IIPOBEPSAETCS 3HAHUE TEOPETUUECKON
0a3bl.

4 JK3aMeH

[IpomexyTouHast arrecTanus
oOyuaromuxcs B hopme sK3aMeHa
IIPOBOJIMTCS IO pE3yJIbTaTaM
BBINIOJIHEHUS BCEX BUJIOB yUE€OHOM
paboThI, MPETYCMOTPEHHBIX YUEOHBIM
IUTAHOM I10 JAHHOW JUCUUIUIMHE, IIPU
9TOM YUYHUTBIBAIOTCS PE3YNbTATHI
TEKYILEro KOHTPOJISL yCIIEBAEMOCTH B
TedeHue cemectpa. OLeHKa CTENEHN
JOCTUKEHHS 00yUarOIMMHUCS
IUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHUSI 10
JTUCUUIUIMHE MPOBOAUTCS
IpenojaBareneM, BeIyIuM 3aHATUs 1O
JUCLUIUIMHE METOJIOM 3KCIEPTHOM
oneHkH. [lo uroram npomexyTouHon
aTTECTaluy 10 TUCUUILIINHE
BBICTABIISIETCS OLIEHKA «OTIUYHOY,
«XOPOLIO», «YAOBJIETBOPUTEIBHO) WU
«HEYJOBJIETBOPUTEIBHOY.

[IpomexyToun
13171

7.2. llkana u KpUTEpPUH OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHUs
[TokazaTenem oreHMBaHMSI KOMIETEHITUI Ha Pa3IMYHBIX dTanax ux (OpMHUPOBAHUS
SIBJISICTCS IOCTUKEHUE O0yJAIOIIMMHUCS TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHUS IO
JTUCHUTUIUHE (MOJYJIIO).

Kpurepnuu ouieHnBanus

ITokasarens | HeynoBneTBoputensb | Y IOBIETBOPUTEND | XOPOIIO OtnnyHO
HO HO
3HATh: OO6yuaromuiics OO0yuatromuiics O6yuatomu | O6yuarorl
TEOPETUYECK | JEMOHCTPUPYET JEMOHCTPUPYET ucs nics
1€ OCHOBBI [I0JIHOE OTCYTCTBUE | HEIIOJIHOE JEMOHCTPHU | AEMOHCTDP
MaTeMaTU4eC | WIM HEJOCTATOYHOE | COOTBETCTBUE pyer upyer
YaCTUYHOE | MOJIHOE
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KOTO COOTBETCTBHE CJIeIYIOTIIIX COOTBETCTB | COOTBETCT
aHanusa. CIIEMYIONINX 3HAHUMW: | 3HAHUU: ue BHC
TEOPETHICCKUE TEOPETUUECKHE CIEAYIONIU | CJIEAYIOI]
OCHOBBI OCHOBBI X 3HAaHUW: | UX
MaTeMaTH4eCKOTO MaTeMaTUYeCKOro | TeOpEeTHYeC | SHAHWM:
aHanusza. aHaM3a. KHe TEOpeTHY
MaTeMaTud | €CKue
€CKOT0 OCHOBBI
aHaju3a. MaTreMaTu
Jlomyckaro | 4eCKOro
TCS aHaju3a.
He3Hauute | CBOOOSHO
JbHBIC orepupye
OIITNOKH, T
HETOYHOCT | mpuoOpeT
u, CHHBIMH
3aTpyAHCH | 3HAHUSIMU
usl TIpH
aHATTUTHYC
CKHX
onepanusx.
YMETh: OOyuaronuiics He OOyuaronuiics OO6yuaromu | O6y4arory
pemiarhb yMEET WU B JEMOHCTPUPYET rcs uics
3a/lauu u HEJ0CTaTOYHOU HETOJIHOE JEMOHCTPU | JEMOHCTP
YIPOKHEHHS | CTCTICHU YMEET: COOTBETCTBHE pyeT upyer
HCITONTB3Y S permarh 3a7a4u U CIIeIYIOIIIX YaCTUYHOE | TTOJTHOE
OCHOBHBIC YIpaKHCHUS yMEHUI: COOTBETCTB | COOTBETCT
METOJIBI, HCITOJIb3YS1 OCHOBHBIE | PEIIaTh 3aJ1a4u U | Ue BHC
W3YUYCHHBIC B | METOJIbI, U3yUYCHHBIC | YIPKHCHUS CIEAYIONIU | CJIEAYIOII
Kypce B Kypce UCTIOJIB3Y I X YMECHHH: | UX
MaTeMaTh4yec | MaTeMaTHIECKOTO OCHOBHBIC perarhb YMEHUM:
KOT'O aHajiu3a | aHaJInu3a. METO/IbI, 3a/1auu u peniarhb
U3YYECHHBIC B YOPKHEHU | 33J1a4U U
Kypce S yIpakKHEeH
MATEMaTUYECKOTO | UCTIONB3YS | Us
aHanm3a. OCHOBHBIC | UCIIOJIb3Y
Jlomyckarorcs METO/IBI, s
3HAYUTEIHHBIC U3YYCHHBIC | OCHOBHBIE
OIIHUOKH, B Kypce METO/bI,
TIPOSIBIISICTCS MaTeMaTud | U3yYCHHBI
HEJ0CTaTOYHOCTh | €CKOTO ¢ B Kypce
YMEHUM, 110 PALY | aHaAIU3a. MaTeMaTu
IoKa3aresieH, YMeHus YeCKOro
oOyyJaromuiics OCBOCHBI, | aHAJIH3A.
HCIIBITHIBACT HO CBoOoaHO
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3HAYUTEIIbHBIE JOIYCKAlOT | OIEpUpye
3aTpyAHEHUS IpH | CA T
ONEepUpPOBAHUU HE3HAYUTE | IPUOOpET
YMEHUSIMHU IIPU UX | JIbHBIE €HHBIMU
IIEpEHOCE Ha OIIHOKH, YMEHUAM
HOBBIE CUTyalldd. | HETOYHOCT | W,
", IpUMEHSE
3aTpyJIHEH | T UX B
us Ipu CUTyalus
aHAJIUTUYE | X
CKHX MOBBILIEH
orepanusx, | Hou
NEPEHOCE | CIIOKHOCT
YMEHUH Ha | W.
HOBBIE,
HECTaHJapT
HBIE
CUTYaI1H.
BJIQJICTh: OOyuaronuiics He OOyuaromuticss B | O6y4aroru | O0y4arory
HAaBBIKAMHU BJIAJICET WU B HEJ0CTaTOYHOU ncs ulics B
IIPUMEHEHUsI | HEAOCTATOYHOM CTEIICHU BIAJCET: | YaCTUYHO | IIOJIHOM
MaTeMaTHyecC | CTENEHU BIaIEeT HaBBIKAMHU BJIAJICET: o0beme
KOI'O aHajiu3a | HaBbIKaMU IPUMEHEHUS HABBIKAMM | BJIAJICET:
K OPUMEHEHUS MaTEMaTUYECKOr0 | IPUMEHEHHU | HABBIKAMHU
€CTECTBEHHO | JINHEMHOMN aHaJIN3a K A IIPUMEHEH
Hay4HbIM MaTeMaTU4YeCcKOro €CTECTBEHHOHAY4YH | MaTeMaTuy | us
(pusnueckum | ananuza K bIM ((pU3MYECKUM | €CKOTO MaTremMaTu
u €CTECTBEHHOHAYUYHbI | U TEXHUYECKUM) aHaJIu3a K | YECKOTO
TEXHUYECKUM | M ((PU3HUECKUM U 3aJa4am. €CTECTBEHH | aHaJIu3a K
) 3aa4am. TEXHUYECKUM) OO6yuaromuiics OHAy4YHBIM | ECTECTBEH
3aja4am. UCIIBITBIBAET (¢puznueck | HOHay4HBI
3HAYNUTEIIbHBIC UM U M
3aTpyAHEHUS MpU | TeXHUYeCK | (dusuuec
IIPUMEHECHUU M) KUM U
HABBIKOB B HOBBIX | 3a/1a4aM. TEXHUYEC
CUTYaIHX. Hagbiku KHUM)
OCBOEHBI, | 3aJa4aM.
HO CBo60HO
JOMYCKAIOT | IpUMEHsIe
cs T
HE3HAUUTE | MOJy4YEeHH
JbHBIE bIe
OIITNOKH, HaBBIKM B
HETOYHOCT | CUTyalHus
u, X
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3aTpy/IHEH
usl IpH
aHaJIUTU4e
CKHX

MMOBBINICH
HOM
CIIOJKHOCT
H.

omnepanusx,
nepeHoce
YMEHHUMN HA
HOBEIE,
HECTaHIapT
HbIE
CUTYAallUH.

[[Ixana olieHMBaHUS TEKYIIETO KOHTPOJIS.

HaunmMenoBanue KOHTpOJIA
pe3yIbTaTOB OOYUYEHUS

[IIkana oneHUBaHUA

Omnucanue

PacuetHo-rpaduueckas
paboTta

Otnuuno - Pabora caana B
CPOK, pacyeTHasi v
rpaduyeckasl 4acTH
BBITIOJIHEHBI BEPHO, JIMOO
UMEIOTCSI HEJIOUEThI, HE
BIIUSIIOIINE Ha KOHEYHBIH
pe3yibTar.

Xopouio - pacuyeTHas
YacTh BBITIOJTHEHA BEPHO, B
rpaduuecKoi 4acTH eCTh
3aMEYaHHS

Y 10BJIIETBOPUTEIBHO - B
pPAaCYETHOM YaCTH €CTh
3aMeYaHMusl, METOJ]
BBITIOJIHEHUS TpadudecKoi
YacTH BbIOpaH BEPHBIN
HeynosnersopurensHo - B
pacyeTHOU U rpaduueckoi
4acTsAX €CTh IpyObIe

3aganue Ha PI'P Beigaercs
Ha

IIEPBOM 3aHSATUHU
COOTBETCTBYIOILETO
paszjziena JUCIHUILINHBI U
claeTcs M0 OKOHYaHUM
V3y4YECHUS
COOTBETCTBYIOILIETO
paszaena JUCLUIIINHBIL.
PI'P nomxHbI OBITH
BBITIOJTHEHBI U OPOPMIICHBI
B COOTBETCTBHUH C
TpeOOBaHUSIMU
METOJIMYECKUX YKa3aHUU

Kadenpsl.

KontponbHas pabota

3aMeYaHusl.
OtiauyHo - Pabora 3ammra TEMbI BKJIFOUAET
BBICOKOI'O penicHue 3a1a49 B

Ka4yeCcTBa, yPOBEHb
BBINIOJIHEHUS OTBEYAET
BCEM TPeOOBAHUSM,
TEOPETHYECKOE
coJiepKaHue Kypca
OCBOEHO IIOJIHOCTBIO, 0€3
poOeIIoB,

ayAUTOPUU B TEUECHUE
OJHOM Iaphl U MPOXOAUT
IIOCJIE U3YYEHUS
COOTBETCTBYIOLIETrO
pasznena. bunersl cocTosT
U3 BOIIPOCOB,
NIO3BOJIIIOIIMX OLICHUTh
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HEO0XOIUMbIE
MPAKTUYECKUE HABBIKH
paboOTHI C OCBOSHHBIM
MaTepuaIoM
chopMHUpPOBaHEI, BCE
MPETYyCMOTPECHHBIC
IpOrpamMmoit 00yueHus
y4eOHbIE 3ajaHus
BBITIOJIHEHBI, JINOO
HEKOTOpbIC U3
BBITIOJIHEHHBIX 3aIaHUM
cozepxkar
HE3HAYHUTEIbHBIC ONMTUOKA
Xopouio - YpOBEHb
BBINIOJIHEHUS Pa0OThI
OTBEYAET OOJIIINHCTBY
OCHOBHBIX TPeOOBaHUH,
TEOPETHUECKOE
coJiep)KaHue Kypca
OCBOEHO YaCTHUYHO, HO
npoOeIbl He HOCST
CYILLIECTBEHHOTO
XapakTepa, He0OXOANUMbIE
MPAKTUYECKUE HABBIKH
paboThI ¢ OCBOCHHBIM
MaTepHaJoM B OCHOBHOM
c(hOpMHUPOBaHHI,
HEKOTOPBIE BUIBI 33 TaHHH
BBITIOJTHEHBI C OIITHOKAMU.
Y 10BJIETBOPUTEIBHO -
Teopernueckoe
coJiep)KaHue Kypca
OCBOEHO YaCTHYHO,
HEO0OXOIMMBbIC
MPAKTUYECKUE HABBIKH
paboThI HE
c(hOpMHUPOBaHHI,
OOJIBIITTHCTBO
IPETyCMOTPECHHBIX
MPOrpaMMOU 3aIaHUN HE
BBITIOJTHCHO; TIPH
JIOTIOJIHUTEIIbHOM
CaMOCTOSTENIbHON padoTe
HaJI MaTepHaJioM Kypca
BO3MOYKHO MOBBILIEHUE

c(hOpMHUPOBAHHOCTH
komneTeHi. Ha oTBeTHI
oTrBoautcs 1,5 gaca.
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KauecTBa BBIMOJHEHUS
y4eOHBIX 3aJaHHI.
HeynosnersopurensHo -
Teopetnueckoe
coJiepKaHue Kypca He
OCBOCHO, HEOOXOIUMEBIC
MPaKTUYECKUE HABBIKU
paboThI HE
c(hopMHUPOBaHBI,
Ipe1yCMOTPEHHbIE
IPOrpaMMoi 3a1aHus He
BBITIOJIHEHBI

TectupoBanue no
MIPONJAECHHON TEME

Tect conepxur 20
3aJJaHUM, TPABUIIbHBIN
OoTBeT Ha | 3aanue
COOTBETCTBYET 1 Oamy.
Bpewms tectupoBanus - 30
MHUHYT. CTyIeHTY
PEAOCTABISETCA JIBE
MONBITKA JJIs
MIPOXOXKIECHUA TECTA.
MakcumalibHast OIleHKa 3a
TecT - 20 6amnos. Tect
CUUTAETCA YCIICIIHO
IPOMIEHHBIM, €CIIH
CTYJIEHT JaJl HE MEHee
60% TmpaBUIBLHBIX OTBETOB

TectupoBanue
OCYIIIECTBIISIETCA, TUOO
IpU TTOMOIIIH
KOMITBIOTEPHOU CUCTEMBI
TECTUPOBaHMUS, JINOO €
UCIIOJIb30BAaHUEM
BBIJJAHHBIX TECT-3a/IaHUI
Ha OyMa)KHOM HOCHTEJIE.
Bpewms tectupoBanus 30
MUH. 3aTeM
OCYLLECTBIISIETCS ITPOBEPKA
TECTa 3K3aMEHATOPOM U
BBICTaBJISIETCS OLICHKA
COTJIaCHO METOJUKE
BBICTABJICHUS OIICHKH.

(mabpain ne menee 12
0asioB).

[ITkaya oeHMBaHUs MPOMEKYTOYHOM aTTECTALUU: DK3aMEH.

[MIxana oneHMBaHUS Onucanue

BrinonHeHs! Bce BUbI yueOHOU padOThl, MPEayCMOTPEHHBIE
y4eOHbIM TUIaHOM. CTYZEHT IEMOHCTPUPYET COOTBETCTBHE
3HaHWI, yMEHUN, HABBIKOB MTPUBEIECHHBIM B Ta0IUIAX
MOKa3aTelsiM, ONIEPUPYET NPUOOPETEHHBIMU 3HAHUSIMU,
YMEHHUSIMU, HaBBIKAMU, IIPUMEHSIET UX B CUTyaLUAX
NOBBIIEHHOM CJI0KHOCTH, HE UCTIBITBIBAET 3aTPyAHEHUN
IIPU aHAJIUTUYECKUX OINEpalHUsIX, IEPEHOCE 3HAHUU U
YMEHHI Ha HOBBIE, HECTAHAAPTHBIE CUTYALIUH.

OT1Tau4yHO

BrinonHeHs! Bce BUIBI yueOHOM pabOThI, MPEyCMOTPEHHBIC
y4eOHbIM TUTaHOM. CTYZICHT IeMOHCTPUPYET YACTHUYHOE
COOTBETCTBHE 3HAHUW, YMEHUW, HABBIKOB IIPUBEJAECHHBIM B
TaOJIMITAX TTOKA3aTeNIsIM, ONIEPUPYET MPUOOPETCHHBIMU

Xopowo
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3HAaHHUAMU, YMCHUAMHU, HABBIKAMU, IIPUMCHSCT UX B
CUTyaluAax MOBBIIICHHOM CJIOKHOCTH. HpI/I 9TOM MOT'YT
OBITH AOIIYIICHBI HC3HAYUTCIIbHBIC OIJ_II/I6KI/I, HETOYHOCTH,
3aTPYAHCHUA ITPH AHAJTUTUICCKUX OIICpalusiax, IMEPpCHOCC
3HAHUU U YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYyallH.

Y 10BIETBOPUTEIBHO

BrinonHens! Bce BUIbI y4eOHOM pabOoThI, MPEyCMOTPEHHBIE
y4eOHbIM TUIaHOM. CTYZIEHT IEMOHCTPUPYET HEMOJIHOE
COOTBETCTBHUE 3HAHUMN, YMEHUI, HABBIKOB MPUBEICHHBIM B
Ta0JIMIIAX MTOKa3aTeNsIM, TOMYCKAIOTCS 3HAUUTEIIbHbIE
OIIUOKH, IPOSIBISIETCS OTCYTCTBUE 3HAHUM, YMEHUH,
HABBIKOB 10 pAJly MOKa3aTene, CTYIEHT UCTIBITHIBAET
3HAYUTEIbHBIEC 3aTPyAHEHUS NIPYU ONIEPUPOBAHUU 3HAHUSIMU
Y YMEHHUSIMU IIPU UX MIEPEHOCE HAa HOBBIE CUTYAIIUH.

HeynosnersopurensH
0

He BbinosiHeH oauH win 6oJiee BUOB y4eOHOUM paboThI,
MPeyCMOTPEHHBIX yueOHBIM TTaHOM. CTYIEHT
J€MOHCTPHUPYET MOJHOE OTCYTCTBHE WM HEJOCTATOUHOE
COOTBETCTBHUE 3HAHUM, YMEHH, HABBIKOB MPUBEICHHBIM B
TabJIMIAX [MOKA3aTeNsAM, TOMYCKAIOTCS 3HAUUTEIbHbIE
OLLMOKH, MPOSIBISIETCS OTCYTCTBUE 3HAHUH, YMEHUIA,
HaBBIKOB I10 psATYy [TOKA3aTeNeH, CTYyIEHT HE MOXKET
OIIEpUPOBAThH 3HAHUSMU M YMEHUSMU MIPU UX EPEHOCE HA
HOBBIE CUTYallUU.
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7.3. OueHoYHbIE CPeACTBA
7.3.1 Texymuii KOHTPOJIb

KomruiexT 3amagni

JUIA BBITIOJTHEHUS pacueTHO-Tpaduueckux padot (PI'P)
10 AUCUUILIMHE «MaTreMaTH4eCKui aHaIu3»

Teopus npenenos u nuddepeHurpoBanre GyHKIIUU OJHOU MEPEeMEHHOMN
1. Haiitu peaensl:

(2—n)2 —(1+n)2

.m«./n+2—\/3 8n° +3

- 2 2 li
- (1+n) —(2—1’1) : n—row Q/n+5+n
2”2 +3 " 3n+l
i . n—10
h_l?% 2 limn(Vn®+1=n lim
2n” +1 o e
9 9
lim 2x* +11x+15 i 42
B — m—
>3 x+3 0 8in” 3x |
R G . sin3x
—_— lim . ctgTx
im _
- 3n+2 +5n )\.4,01_6“‘2 }Lr_[&)(l 3x)
0, x<-m
y=1<8inx, —w<x<0
7, x20

2. VccnenoBaTh Ha HEMPEPBIBHOCTD U BBIIOJIHUTD YEPTEK:
3. Haiitu npou3BoaHy0 QyHKIUU:

2(3x3 +4x° —x—z)

y:

1541+ x y = Inarcsiny/1-e™".
3 +1
30

— I
y — arctgw_ y = S]n(?+tJ_

NG

cosbx

, 1
R — — tg?— . 1 2
Y 3Sin(12x+1) Y =arclg m+smn ¥
=arctg’ 1 ~
e e y=(%)
- x3
sin(x—2y)+—="7x
( ) Y x=€_’cost, y=¢ cost

4. CocTaBUTh ypaBHEHUS KAacaTEJIbHOW U HOPMaJH K JAHHOW KPUBOM B TOUKE C
— 42 _ -
aGemmccoii Yo: Y= +8Vx =32, x =4,

5. [IpoBecTH NOTHOE UCCIENOBAaHUE U OCTPOUTH rpaduk X
@yHKIMHU HECKOJIBKUX MEPEMEHHBIX
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1. HaiiTu yacTHbIE IIPOM3BOIHBIE BTOPOTO MOPSKA, yOEIUTLCS, UTO ~¥

_ x” +3y°
Xy
2
2. Haiitu rpanuenT GyHKIMH ~* =/ (%) g1ouke MoGo20) \/_ M(4.6)

2
3. Uccnenosath Ha dkcTpeMyM QyHkunuto 2=+ ~ X+ v+ 2y .

WNuTterpuposanne
Bpranciaute HeOnpeAEIEHHBIE HHTETPAIbI
dx
I2(x+\/;’ jx-2’xdx, J.(x+1)exdx’ J’xcos?axdx’ fexcosxdx’
dx dx J x+18 dx x+1 sin” x
x276x+18’ Ix.2+6x+5’ (x—6)(x+2) , Imdx’ Icoszxdx

Brerauciauth OIIPCACIICHHBIC HHTCTPAJIbI

7.6 s dx 1 e dx
3sin” xcos xdx —_— x—1)e'dx _—
£ , 5\/1+3x, g( ) , Jl.x\/7+lnx’

¢ dx 2 1+x7 1odx Lx? +2x
. — dx _— —'dx
1Il+ 3x-2 22 arcigx {(3x+5)2 £ X2 +1

9 9 9 9
3 .6

w@ X ol n
—dx A4 — vt 3sin” xcos xdx
({,/sz [V4-xdx ! jx/1+3x

5 > b
3

l y dx
I (x —De'dx j—
0 L XA/ 7+ 1Inx
HecoOcTBeHHbIE HHTETpaIIbI
1. Ykaxure, kKakoi U3 HECOOCTBEHHBIX MHTEIPAJIOB SIBJISIETCS CXOASITUMCS

T\/;dx, Tx%dx, T\/Fd)(
1 1 1 .

b

o dx

2. BBIYKCIMTH MHTETPAJI, YCTAHOBHUTD €r0 CXOJAUMOCTD MIJIA PACXOIUMOCTD —= 1 +X°

fln xdx
3 BBIqPICHPITB I/IHTerpaJI YCTaHOBI/ITB €ro CXOINMOCTH NJIN paCXO,Z[I/IMOCTB 1

‘f dx
4. BelyncnuTh HeCOOCTBEHHBIN UHTETpa ° Vx , YCTAHOBUTB €r0 CXOIUMOCTb WX
PacXoIUMOCTb.
1
dx
w2
5. Beluncnuth HECOOCTBEHHBIN UHTErpai -1~ | yCTAHOBUTH €TI0 CXOAUMOCTh HIIN
pPacxoAuMOCTb.
Kparnsie nHTETpansl

1. I3MeHuTh NOPSIAOK MHTErPUPOBAHUS B IBOMHOM MHTETpPAJIC
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2 6-x 1 2-y
[ax [ £y [y [ £xpya
a. 0 , b. © W )

[[a0—x*—y)dxdy,  D={(x,y)|1<x<2, 0<y<2}
2. Beiuucioute P
3. Beraucnuts

H(l2x2y2 +16x°y° )dxdy;
D

D: le,y:xz,y:f\/;.
4. BeIYUCIUTH

[[(x* + y)dxdy,

®) D — MHO€CTBO TOUYEK MIOCKOCTH, OTPAHUYEHHOE JIMHUSIMU
v=x/2, y=2x, y=2/x (x>0)
5. Haiitu nomaas Gurypsl, OrpaHUYEHHON TaHHBIMU JIMHUSIMU
y=3/x,y=4e",y=3,y=4.

2 = —
6. Haiitu ruromans Gurypsl, orpaHMYeHHOM auaussmMu Y =~ | V=% +2
8. Haiitu 06beM Tena, mosry4eHHoro BpamenneM Bokpyr ocu OY ¢uryper,
_ 3, _

orpaHudeHHod smHEsMu Y=Y Y=L x=0
9. HaiiTu 00b€eM TeJTa, IOJTy9eHHOTo BpameHueM Bokpyr ocu OX urypsi,

TR
OrpaHMYeHHOM uHusIMu V=% » V=X,
KoHntposbhbie paboThl (IpUMEpHI)
Bapuant
1. Ioctpouts rpaduk: ¥ =308 2x
2. Haiitu nipenensr:
2 2
(5_”)2+(5+”)2 fign 17 €08 2% i X —x'—x-2
n—ro0 - 2 1m
) (S—ﬂ) —(5+f1) 2)_(—»0 ez-“ -1 3) x—2 x3_2x2+x—2
1
Vxi—x—1 14+ xcos2x |
lim~———— lim[—} i ( - )
4) =2 In(x-1) 5) '\ I+xcosx ) @) lim{x =y —x+l

—x, x<0
y=4x",0<x<2

3, x>2
3. HccnenoBarth Ha HENPEPHIBHOCTH M BBITIOJHUTH YEPTEXK:

Bapuant

1. HaiiTu npou3sBoanyo »«:

y=arctg’ In

2) X+2 6) yz(‘/;)

—e =¢' cost
B) y r) x=e cost V

. (1 ] J
lim| ——
2. Haiity 7\ X aretgx
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3. [IpoBecTu MoIHOE UCCIIEOBAHUE U TOCTPOUTD Tpaduk X
Bapuanr.

ou

Nel. BeruuciauTh Npou3BOJHYIO MO HAMPABICHUIO OS y Haiitn MOJyJIb BEKTOpa

X
Sudy s

u=2xy+
rpaguenTa it QyHKIUH Vv s Touxe A(0:9:1)

B HaIIpaBJICHUH,

(:osoc—é cosﬁ—g <z
7 757/

COCTABJISIIOLLEM C OCSIMU KOOPJAUHAT YTJIbI 2.
z=xy(1-4x> —4y)-5

dz
No3. z=In(y —x") x=+sint, y=cost aury df

Ne2. MccnenoBaTh Ha SKCTpeMyM (YHKITHIO

Bapuant
Boiuucarumeuo:

16 dX 2
(2x+1)-In xdx
1. L/; -2 2. J
32— 4 sin® 3x -1 4
dx. dx. X.
3 -[x2+4x 4 J.00323x 5. '|‘\/4—2x—x2
BBLIUMCIUTE UHTErPAIBL:
Txe“l T dx
, dx - X Inx.

N300pa3uth 0651aCTh MHTETPUPOBAHUS U UBMEHUTH MOPSAIOK UHTETPUPOBAHUS B

ITIOBTOPHOM HHTCTPAJIC
v 25-x?

Idx _[ f(x; y)dy.

Beraucnute miomane (QUrypbel, OrpaHUYCHHON JHHHUSIMU
2
y=2-Xx", y=x

BapuaHT 3a1anuii TpEHUPOBOYHOTO TECTA.
3amaun

_arcctgi/; dy—9
1 4acTtp 1, y=sinlnx, 3, y"=? 2. g x YT 3.

y=3x" +xe*,x,=20x=0,1, Hy-?

4. HaiiTu nIpou3BOAHYIO 7~ :

y =3 Siﬂ4 x_3 arctg7x
a) X 6) V=%
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e 4T cosx i =sint —tcost
B) x r) Xx=cost+sint V=

5. UccrenoBath Ha SKCTPEMYM S (x)=(x-3) (x—S)'

y B 92,\'
6. HaliTu nHTEpBaJIbl MOHOTOHHOCTH X,
3
_ f(x)= X _16x
7. HaiiTn HanOombIiee, HANMEHbBIIICE 3HAYCHHE (PYHKITUU 3 Ha OTpE3KE
[-5:1]
) 1

_ xX=—
8. [locTpouTh KacareabHy0 K rpaguky GyHKIUNA f (x)=3arccosx B TOUKE 2.
2 4acTh 9. Haiitu npenensl:

2 2
lim(3+n) —(2+n) e2x ; 2253 [ 185

n—® 2 2 lim m-—-—— T
1) (2+n) —(l—n) 2) o | 3) = 1552+ 6x 4) =% tg3x
3 yacTh

0, x<-—7
y=4sinx, -7 <x<0
10. HMccienoBaTh Ha HENPEPHIBHOCTD U BBIIIOJIHUTD YEPTEK: 7, %20
xl
11. IIpoBecTy MOJIHOE UCCIIEAOBAHNUE U IOCTPOUTH rpaduk x—4

J7ist mpoBeieHUsT TEKYIIETO KOHTPOJISl 3HAHUM CTYACHTOB B IUCTAHIIMOHHOM
dopmare B pazpaboTaHHbIX Kadenpoii «MaTemaTuka» OHJIalH-Kypcax UMEIOTCS
IPOMEKYTOUHBIE (MMPOOHBIE) TECTHI.

7.3.2. IIlpoMexxyTOUHasi aTTeCTalMs

KowmrmekT Bompocos

Bonpocwi k ax3ameny (2 cemecmp ounou popmul 00yuerus)

(J11s1 OTIeHKH KOMITETCHITHM )

Hudbdepennmansuoe ucurcinenue GyHKIUNA OTHON Komnerenuun
TIEPEMEHHOU

[Tonsarre GyHKIIMOHAIIBHOW 3aBUCUMOCTH, KJIacCH(pUKAITUS
GyHKIMA.

OnpenesieHUe U TUIBI YUCIOBOM MOCIE0BATEILHOCTH

IIpenen ynciIoBOM MOCIENOBATEIBHOCTH.

Apudmerrueckue onepanuu Haj MOCIeA0BATEIbHOCTIMU

VY cIl10BUS CyIIECTBOBAHUSA KOHEYHOTO IIPEAETA YUCITOBOU
nocieaoBaTenabHOCTH (Teopembl Ko u Beliepirpacca)

BTopoii 3amedaTenbHbli npeae

[Ipenen dbyukumu. Onpenenenus. ['eomerpruyeckas
WHTEpHIpeTanus noHaTus npeaena Gyukuu. CBoicTBa
MpEICIIOB

beckoHneuHo Majibie, 0eCKOHEYHO O0Jblue QYHKIUU
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[lepBbIil 3aMeUaTeNIbHbIN IPEaESI

beckoHeYHO MaJible BEJIMYUHBI. DKBUBAJICHTHBIE OECKOHEYHO
MaJibl€ ¥ UX MUCHOJIb30BAHUE MPU BHIUMCICHUH MPEIETIOB.
Tabnuia SKBUBAJIECHTHBIX OECKOHEYHO MaJIbIX

HenpepbsIBHOCTH GYHKITNH B TOUKE M Ha IPOMEKYTKE.
Opnnocroponnue npeaensl. Kinaccudukaius Touek pa3pbiBa
rpaduka

CpoiicTBa pyHKIIUH, HEMPEPHIBHBIX HA OTPE3KE (TEOPEMBI
Beitepmrpacca, bonbiiano — Korm)

[TpousBoanas. ['eomerpudeckuii v GU3MUECKUN CMBICT
MIPOU3BOJHOM.

KacarenbHas 1 HOpMaib K IJIIOCKOW KPUBOU

Ta6J'II/IHa IIPOU3BOJHBIX OCHOBHBIX 3JICMCHTAPHBIX (PYHKI_II/II\/'I

CBsi3b MEXKy CYIIECTBOBAHHUEM MTPOU3BOTHON (DYHKIIMH B
TOYKE ¥ HENPEPHIBHOCTHIO (DYHKIIMH B TOM K€ TOUKE

[Ipon3BoHAst CyMMBI, IPOU3BEACHHUS, YACTHOTO.
[TpousBoaHas CIOKHOM U 00paTHOM HYHKIIUN

IIpon3BoHAs MapaMeTPHUUECKH 3aJaHHON (hYHKITUH

[TpousBoaHas GyHKIMY, 33]JTaHHOU HESIBHO

JuddepeHurpoBanue CiI0kHOM MOKa3aTenbHON PYHKIIUU

HNudbdepenuupyemocts. duddepennman. ['eomerpuueckuii
cMbict auddepeHimana

OcHoBHBIE Teopembl U PepeHIInaTEHOTO UCYUCIICHUS
(reopema depma, Teopema Ponsi, Teopema Jlarpanxka, Teopema
Komn)

[IpaBwiio Jlonurans

Mmuorounen Teinopa u ero cBoiictBa. @opmyina Tenmnopa.
OcraTounblil uneH ¢popmyssl Telnopa B opme Jlarpanxka u
IIeano

AcumnToTsl rpaduka QyHKIIUU

OkctpemyM. Heobxonmnmoe yclioBrue dKCTpeMyma

OkcrpemyMm. HeoOxoaumoe yciioBue 3KkcTpeMyma

JlocTatouyHble yCIOBHSI SKCTPEMYMa

JlocrarouHoe ycinoBue Bo3pactanus (yobiBanus) PyHKIIMU

Haunbosbiiee 1 HauMeHblee 3Ha4eHUs! (DYHKIIMU Ha OTPE3Ke

BhInmyki10cTh, BOTHYTOCTb, TOUKa Neperuda. JlocratouHoe
YCJIOBUE BOTHYTOCTH (BBIMYKJIOCTH)

Heobxoaumoe ycnoBue Touku neperuda. Jlocrarounoe
ycJoBHE nepernda

OO61asi cxeMa MOCTPOEHUs U UccieioBaHus rpaduka QyHKIMU

OIIK-1

CDYHKI_II/II/I HCCKOJIBKHX IEPEMCHHEBIX

Kommerenmu

OmnpeneneHre U TeOMETPUUECKUN CMBICI (DYHKIIMH IBYX
NEPEMEHHBIX

Jluauu ypoBHS QYHKIIMH IBYX TIEPEMEHHBIX
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YactHbple TPOU3BOAHBIC (DYHKIIMA HECKOJIBKUX MEPEMEHHBIX,
MX T€OMETPUYECKHI CMBICIT

DYHKITUU HECKOIBKUX TIEPEMEHHBIX, IIOHATHE TTOJTHOTO
nuddepennrana

HuddepenniupoBanue CI0KHBIX GYHKIIMN HECKOJIBKUX
IEPEMEHHBIX

[Ipou3BoaHBIEC BHICIIMX MOPSIAKOB (YHKIIMN HECKOJIBKHUX
nepemeHHbIX. CMmenannble npousBoHbie. Teopema IlIBapiia

[TpousBoaHas GyHKIINN HECKOJIBKHUX MEPEMEHHBIX 10
HAIIPaBJICHUIO

HpOI/I3BOI[Ha$I 110 HAIIPAaBJICHHUIO U IT'PAJUCHT CKAJLAPHOI'O ITIOJIA

DKCTpeMyM (DYHKITMH HECKOJIBKUX TIEPEMEHHBIX

Heobxoanmoe 1 10cTaTOYHOE yCIOBUS dKCTpeMyMa (DyHKIIMH
JIBYX IEPEMEHHBIX

OIIK-1

I/IHTeraHBHOG HCYUCIICHUC

Komnerenmn

[TepBooOpa3Has, HeonpeneneHHbI naTerpai. Tabnuia
OCHOBHBIX MHTETPAJIOB

3aMeHa MEpEMEHHON U UHTETPUPOBAHUE IO YACTIM B
HEONPEIEICHHOM MHTErpaJIe

WHTErprUpOBaHUE ¢ IIOMOIIBIO TTOIBEICHUS T10]] 3HAK
nuddepennuana

WuTerpupoBanue palioHaIbHBIX Apo0ei

HNHTerpupoBanne o 4acTsAM U 3aMEHA [IEPEMEHHOM B
ONPEAECICHHOM UHTErpaje

WNHTerpupoBaHne TPUrOHOMETPUUYECKUX (DYHKIIH, OCHOBHBIE
IIPUEMBI

WHTerpupoBaHue uppalvoHaIbHbIX QYHKUIUN

YHI/IBepC&]’IBHa}I TPUTOHOMCTPHYCCKAA ITOJACTAHOBKA

OmnpeneneHHblil uHTErpan u ero ceorcrea. ®opmyna HeroToHa
— JleiiOHuIa

HpI/IJ'IO)KeHI/ISI OIIPCACIICHHOI'O MHTCTPAJIa K pCIICHHUTO
ICOMCTPHUCCKHUX U (I)I/IBH‘-IGCKI/IX 3aga4

Briuncnenue miomaaei ¢ moMoIibio ONpeaeIeHHOTO
WHTErpajia

Brruuciienve niomaan U JiMHbI KPUBOU, 38 TAHHOU
ypaBHEHUSIMU B MapaMeTpuiecKkon hopme

Brruncnenne miomanayu KpUuBOJIMHEWHOTO CEKTOPA B MOJIIPHBIX
KOOpJHUHATax

Briuncnenne IMHbBL AYTH ¢ TOMONIBIO OMPEAEIEHHOTO
WHTErpasa

BreruuciieHue UIMHBI 1y KPUBOM, 3aJJaHHOM MMapaMETPUIECKU

Briuncnenne o0beMa Tesna BpalieHus ¢ TOMOIIbIO
OMPEJICICHHOT0 MHTErpasia

Brruuciienve mionmaan noBEpXHOCTH TEJIa BpallleHUs

OIIK-1
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HecoOcTBeHHbIE HHTETpaJIbI IEPBOTO U BTOPOTO THIA.
[ToHATHS CXOUMOCTH M PACXOJIUMOCTH HECOOCTBEHHOTO
MHTErpana

HecoOcTBeHHBIC MHTETPAITBI OT PA3PBIBHBIX (DYHKITUN
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TunoBbie BapuaHThl OUIIETOB
o gucnuIuinae «MarteMaTHdeCcKUu aHaIn3)»

MUHUCTEPCTBO OBPA30OBAHUS U HAYKH POCCUNCKOMN
®EJEPALIMU
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE
OBPA30OBATEJILHOE YYPEX/JEHHUE BBICIHIET'O OBPA3OBAHUSI
«MOCKOBCKHW MOJUTEXHUYECKW YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

dakynbTeT 0a30BBIX KomneTeHnui, Kadenpa «Marematrka»
JucuummHa «MaTeMaTHYeCKUM aHaInu3)
Kypc 1, cemectp 2

3K3AMEHAILIMOHHBINA BUJIET

[TepBooOpa3zHasi, HeonpeneneHHbIH nHTerpai. Tabauia OCHOBHBIX HHTETPAJIOB.
dx

~ 4 — —_—
Brrancints HeONpe1eIeHHbIA HHTETPA Vs—x+45-x

Haiitn rpaguenT QyHKIun =~ J’\/E s Touxe Mo(l4)

VYkaxute, Kakoi U3 HeCOOCTBEHHBIX MHTETPAJIOB SIBJISIETCS CXOAAIIMMCS
_fx/;dx, Ix‘3dx, J\/xs dx
1 1 1
- y=(x-1e*
HaiinuTte 3xcTpeMyMbl M TOUKH neperndoa GyHKIuu :

VYTBepxaeHO Ha 3acenannu kapeapsl matemaTuku «31» 03. 2026 r., npoTokon Ne 7
3aB. kadeapoii O.M. bapanoBa
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MHHHUCTEPCTBO HAYKH U BBICIIIETO OFPA3SOBAHUSA
POCCUICKOH ®EJEPAIINN
®EJEPAJTBHOE TOCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJILHOE YUYPEXJIEHHUE BBICIIETO OBPA3OBAHUSI
«MOCKOBCKHH NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

dakynbTeT 0a30BeIX KomneTeHnui, Kadenpa «Marematrkar
JucnumuimHa «MaTeMaTH4eCKUM aHaIn3)
Kypc 1, cemectp 2

IK3aMEeHALMOHHBINA OmJieT Ne 1

HecoOcTBeHHbIE MHTErpAJIbI TIEPBOTO U BTOPOTO TUMA. [TIOHITHS CXOAUMOCTH U
PacxoIUMOCTH HECOOCTBEHHOTO MHTETPaIa.
ot s
xX= )= 3

o o > )
Haiitu mpou3BoaHyI0 PYHKIIMH, 3a]JaHHOM MapaMeTpUIECKU 1+ I+
=x'—x+)y +2y

HccrnenoBath Ha SKCTpeMyM (QYHKIHIO ©
7.0

I3 sin” x cos xdx
BBIUKMCINTE ONPENCICHHBIM MATErpAT  ©
Haiitu 00beM Tena, MONYHEHHOrO BPAIIEHHEM BOKPYT OCH OX purypsi,

OrpaHUYEHHOM JIMHUAMEA ¥ ~ ¥, y=l x=0

VYTBepxaeHO Ha 3acenannu Kapeapsl matemMaTuku «31». 03. 2026 r., npotokon Ne 7
3aB. kadeapoii O.M. bapanoBa

J1st mpoBeIeHUST TPOMEKYTOYHOTO KOHTPOJISI 3HAHWK CTYJCHTOB B IUCTAHIIMOHHOM
dopmare B pazpaboTaHHbIX Kadenpoii «MaTemaTuka» OHJIalH-Kypcax UMEIOTCS
UTOTOBBIC TECTHI.
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